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ORIGINAL-DISCRIMINATION SYSTEM FOR 
DISCRIMINATING SPECIAL DOCUMENT , AND IMAGE FORMING 
APPARATUS, -IMAGE PROCESSING APPARATUS AND DUPLICATOR 
USING THE ORIGINAL— DISCRIMINATION SYSTEM 



The present invention relates to ar. 
original-discrimination system and image forcing 
apparatus, image processing apparatus and duplicator 
comprising the original-discrimination systen. The 
original-discrimination system is described. There 
may be an act, for example, in vhich a special 
document, such as paper money, securities ar.f so on is 
duplicated using duplicating means such as a digital 
duplicator. Thus, the special document may forged 
on recording paper containing the duplicate! 
corresponding image. As a method for prever-ing such 
an act, it may be devised that an original- 
discrimination system is previously incorporated in 
the duplicator. This original-discriminaticr. system 
has a function of determining whether or nor an image 
is of a special document such as a predetermined paper 
money, the image being used as a duplication original 
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in the duplicating means. This duplicating neans may 
comprise an arrangement in vhich duplication by the 
duplicating means is disabled if the -original- 
discrimination system determines that the duplication 
original is the predetermined special document. By 
comprising such an arrangement, it becomes possible t 
prevent the above-nentioned forgery act- 



io 



As is well known, recently, image processing 
technology and image forming technology have been 
improved. As a result, it is possible for a special 
document such as a sheet of paper money to be 
duplicated using a color duplication device, for 
15 example. In this case, by this duplication, the 

corresponding image is produced on a recording paper. 
The obtained copy, that is, the recording pap-er on 
which the relevant image is produced and the relevant 
special document, such as a paper money, havir.g been 
used as the duplication original in the relevitnt 
duplication, may closely approximate the original. In 
the extreme case, it may be difficult to distinguish 
between the copy and the special document. 

In order to cope with such a situation as 
2 5 mentioned above, the above-mentioned original- 
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discrimination system has been developed. One example 
of a method used in this original-discrimination 
system is disclosed in Japanese Laid-Open Application 
No. 2-83571, Image Jtecordingr Device. In this sethod, 
so-called Pattern Matching' Method is used. This 
Pattern Matching Method is a general one as such a 
discrimination function. In the device in the above 
disclosure the input image signal is compared with 
previously registered pattern data. The input image 
signal comprises a signal corresponding to a 
duplication original and the registered pattern data 
is data corresponding to a special document such as a 
bill of paper currency, for example. As is veil 
known, special documents such as a paper money are 
only printed by a designated organ and printing 
thereof by an unauthorized person prohibited. As a 
result of the above mentioned comparison, a case where 
the input image signal is identical to the registered 
pattern data may be detected. It is then possible to 
prevent duplication of the duplication original 
corresponding to the input image signal, in this case, 
using the determination result. 

Further, Japanese Laid-Open Patent 
Application No. 60-229572 discloses Image Processing 
Apparatus using, as the criterion, image data itself 



of a determination-object paper-money acting a 
reference* 

X, an original-discrimination system such as 
above, there are the following problems: As is -11 
ta own, images used in a special document such as paper 
money, for example, are extremely intricate, Further, 
«, realize the image of the paper money, that is, to 
print the bill of paper money, various colors and 
intricate patterns are used. Accordingly . the amount 
o£ t he above-mentioned pattern data, corresponding to 

• -v, intricate and various 

the paper money in which the mtrica 

~a Scr verv large. In order 
colors and patterns are used, is very 9 

« store the thus large amount of data, a — y 
havi ng a very large capacity is required accordingly. 
The thus very large capacity memory is required for 
th e original-discrimination system. The original- 
discrimination system is extremely expensive. In 
addition, the comparison operation for determination. 
usin , the large amount of pattern data is accordingly 
complex. The complex operation requires a 
correspondingly complex construction accordingly. 
Such a complex construction adds to the expense of the 
original-discrimination system. Furthermore, the 
ori ginal-discrimination operation using the complex 
5 construction takes very Ion, time to perform. 



Also, since the manner in which an original 
acting as the determination object is placed on a 
platen glass of an apparatus such -as a duplicator is 
-chosen by a user, the manner may be predicted to be 
any manners . The placement manner relates to a 
placement position and placement angle (the original 
may be placed obliquely) . This impossibility of 
placement manner prediction may also cause the 
construction of the relevant apparatus to be complex. 

In an apparatus having such a complex 
construction, as described above, a considerable 
working time may be required for the relevar* 
processing accordingly- As a result, real-tine 
processing may not be possible. Real-time processing 
comprises a processing in which various processing 
required for the relevant duplication work i^ay be 
smoothly performed without any delay in a case where 
an original is duplicated in a duplicator, fcr 
example. In these series of processing, da*£ to be 
processed is processed soon after it is inpu* without 
having to wait. Disablement of such a real-rime 
processing may degrade the efficiency of the relevant 
apparatus . 

Further, in an apparatus having such a 
complex construction, it may be difficult to 



Mediately cope with the following cases, tor 
example: A case where . new version of paper ~ney is 
issued by the Ban* of Japan; and « case where it is 
retired to Mediately deal with currencies and/or 
paper money of various foreign countries. 

mother example of such an apparatus used 
for preventing a special document such as a paper 
money fro. being forged is disclosed in Japanese 
open Patent Application Ko. 2-210591. An imaca 
processing apparatus disclosed there detects the 
pl acement condition of an original placed on a platen 
, 11SS of the apparatus. The apparatus, using the 
detected placement condition, extracts only p«t»l 
ori ginal-image data corresponding to a predefined 

• • i Then the apparatus compares 
region of the original. Then, tne 

this partial original-image data with referee image 
information previously registered in the apparatus. 
Then, the apparatus, as a result of the comparison, 
determines to what degree the partial origin.l-image 
data and the reference image information approbate 
one another. Then, from the result of the 
determination, the apparatus detects whether or not 
th. original placed on the platen glass comprises the 

relevant special document. 

Further, this image processing apparatus 

5 



detects four corners (that is, four vertexes of a 
rectangle, hereinafter) of the original placed on the 
platen glass. By the detection the apparatus detects 
the position at which the original is placed and the 
rotation angle at which the original is placed, «is 
mentioned above. It is a possible, for example, with 
the apparatus using a method such as mentioned above, 
to place a plurality of paper money bills of same 
denomination on the platen glass such tthat there is no 
space between the paper money bills; and the bills are 
arranged in both vertical and horizontal directions. 
In this case, the apparatus detects the four corners 
of the contiguous entirety. Such four-corner 
detection may not enable detection of the fcur corners 
of each bill from among the placed plurality of bills. 
As a result, the position of each bill cannct be 
detected. As a result, this apparatus cannc. detect 
that the bills comprise paper money. 

Further, in such a conventional original- 
discrimination system, in a case where a pap-=r money 
sheet is duplicated for example, if something such as 
unexpected meaningless scribble mark exists on the 
paper money bill, for example, noise corresponding to 
the mark is included in its image data. Such an 
included noise may cause error discrimination in the 



original-discrimination system. 

If the error discrimination is made in the 
original-discrimination system, duplication operation 
for the original image is halted and an incomplete 
duplication operation is thus performed on the 
original image which should not be prevented from 
being duplicated. As a result of such an incomplete 
duplication operation, an unnecessarily poor copy may 
be produced, or the above-mentioned halting of the 
duplication operation may cause shutdown of the 
duplicator itself, resulting in degrading of work 
efficiency in duplication work. 

In Japanese Laid-open Patent Application 
No. 4-54 681, a Color Image Processing Apparatus is 
disclosed. in this apparatus, a color original image 
is converted into the corresponding image data signal, 
and then the signal is output after being pr==assed 
digitally. The image data signal is converted into 
predetermined code information and a histogram is 
produced, with respect to predetermined 
characteristics, using the code information, for a 
predetermined region of the color original i^ge. By 
using this histogram, it is determined whether or not 
the color original image corresponds to a special 
document such as paper money. 



However, in such an apparatus, since the 
determination is made in accordance with a histogram 
produced using only image data from a limited 
predetermined region, the discrimination accuracy is 
relatively low and thus error discrimination are 
liable to occur. Such error discrimination degrade 
work efficiency of vorX performed using the relevant 
apparatus . 

Further, in such an original-discrimination 
system, the discrimination operation is particularly 
performed on image data input through a scanner. 
Therefore, the discrimination operation is not 

, ... . v^-irh another data inputting 

means is used for transferring image data 
corresponding to paper money or so. 

Further, in such a conventional original- 
discrimination system, proper discrimination 
processing is not performed for all of various formats 
of image-data inputting. The various image-data 
inputting formats are, for example, the three color 
image data inputting formats in which image data is 
input as image data in each of three colors G, and 
B,or of three colors Y, H, and of four colors C, or Y, 
M, C and K. Further, in addition to classification 
according to differences in color components, there 



are various inputting formats classified according to 
differences in data transfer systems as follovs, for 
example: A system in which Image data of respective 
color components are input in parallel; and a system 
in which image data is successively input, for each 
color element, in a so-called area sequence, line 
sequence, or point sequence. 

Further, in such a conventional original- 
discrimination system, the higher the discrimination 
accuracy is made to become, the longer the tine 
required for the discrimination operation becomes. As 
a result, in a case where the data replacement system 
is applied to a au?iiud"Cur, wn& uup.»-a---'-- - 
requires a long time accordingly, resulting in 
degraded work efficiency original of the duplicator. 
Further, in such a conventional original- 
discrimination system, the discrimination accuracy is 
fixed even though differences in various duplication 
modes (single-color duplication and multi-color 
duplication, for example) needed in the duplicator. 
However, the likelihood seems to be relatively low 
that a prohibited duplication act is carried out in 
the case of the above-mentioned single-color 
duplication mode, for example. Therefore, it seems to 
be possible to naturally reduce the discrimination 



10 



15 



20 



25 



accuracy for that mode. Maintaining the 
discrimination accuracy in such a case at the same 
le vel as that in other cases unnecessarily degrades 
th. working efficiency original of the duplicator. 

Technology regarding methods for processing 
ira age data which has been determined, by means of such 
a data replacement system, to correspond to a special 
document will now be described. 

in Japanese Laid-open Patent Application 2- 
288466, an image Forming Apparatus is disclosed. This 
image forming apparatus performs certain processing on 
image data, to be used for printing operation using 
specific printer toner color, from among the image 
data determined to be a special document. The above 
processing is such that image manipulation such as 
size modification, italicizing or obliquing, and/or 
mirroring operation, for example, is performed on the 
image corresponding to the image data to he performed 

the certain processing. 

in Japanese Laid-Open Patent application 
Ho. 2-210481, an image Forning Apparatus is disclosed 
in which output of an image is not carried out, the 
iTnage corresponding to image data determined to 
correspond to a special document. 

in Japanese Laid-open Patent Application 2- 
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1 73283, Color Duplication Apparatus Preventing Various 
Sorts of Paper Money from being Forged is disclosed, 
in which a toner-fixing property is intentionally 
degraded in printing image data corresponding to a 

5 special document. 

In Japanese Laid-open Patent Application 
No. 2-73283, an Image Forming Apparatus is disclosed, 
in which a region of an image corresponding to image 
data is filled solid in printing using image data 

10 determined to correspond to a special document. 

In such conventional methods, if the data 
replacement system makes discrimination error so that 
the original image is determined to correspond to such 
special document for which duplication is prohibit 

15 even though the original image is originally not one 
prohibited to duplicate, the following phencrenon 
occurs as a result: the copy of the relevant original 
image obtained has various image manipulations such as 
mentioned above performed on it. As a result, it is 

2 0 impossible to use the obtained copy for the original 

purpose, in particular, as a result of the above- 
mentioned solid filling processing being performed. 
As a result, wasting of a sheet of paper and working 
time occurs, resulting in degrading of cost- 
2 5 effectiveness . 
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Among such conventional original -discrimination 
systems, there is a system which uses, as its criterion, 
information concerning a seal mark region or a watermark 
region existing in am image associated with paper money. 
However, such a system does not have the -capability of 
discrimination regarding an official document having 
neither a seal mark region -nor a watermark region. 

An object of the present invention is to provide 
a data replacement system, having a simple construction, 
in which it is possible to carry out reliable 
discrimination of predetermined special documents • 

According to the present invention, there is 
provided an original -discrimination system for determining 
whether or not an original image is identical to a 
predetermined reference image in response to data 
concerning said original image being input, characterised 
in that: 

the determination is made by detecting the width 
of a line and the number of lines having a predetermined 
width, said lines being included in said original inage. 

The invention also provides an original - 
discrimination system for determining whether or not an 
original image is identical to a predetermined reference 
image in response to data concerning said original image 
being input, characterised in that: 

the determination is made by detecting the 
distances between a plurality of lines included in said 
original image . 

Such a construction achieves the above object 
and improves the work efficiency. 
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The invention will be further described by way 
of non-limitative example, with reference to the 
accompanying drawings, in which:- 

-Figure 1 nbowfl a block diagram of an image 
embodiment of the first aspect of the present 

Figure 2 shows a flow chart illustrating 
processing carried out by a forgery prevention unxt used 
in the image forming apparatus; 

Figure 3 shows a concept of an outer- frane 
la yout region which the forgery prevention unit uses; 

Figure 4 shows a diagram for illustrating a 
ffiet hod of obtaining a width h of an outer-frame layout 
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1 region which the forgery unit uses in a discrimination 

processing, FIG. 4 resulting from magnifying the outer- 
frame layout region shown in FIG. 3; 

FIG. 5 shows -a bar graph illustrating 

5 statistics of the width h of the outer-frame layout 

region; 

FIG. 6 shows a block diagram of an i^age 
forming apparatus including a data replaceme-r system 
in one embodiment of the second aspect of th= present 
10 invention; 

FIG. 7 shows a flow chart of processing 
carried out by a forgery prevention unit in zhe image 
forming apparatus; 

FIG. 8 shows an X-Y coordinate graph for 
15 illustrating processing for obtaining coordinates of 
center of gravity using respective coordinate values 
of a plurality of edge pixels, which processing a 
position detecting unit in the image forming apparatus 
executes ; 

20 FIG. 9 shows a general-construction block 

diagram of a data replacement system in one embodiment 
of the third aspect of the present invention; 

FIG. 10 shows an operation flow ch=rr which 
the system of FIG. 9 carries out; 

25 FIG. 11 shows a diagram of a Bank cf Japan 



one-thousand-yen note as one example of an original 
which a digital-color- image inputting unit in the 
system of TIG. 9 inputs; 

a FIG. 12 shows an image pattern example 

previously registered by a pattern registering -unit in 

the system of FIG. 9; 

FIG. 13 shows a diagram of a seal nark and a 
surrounding region thereof as a digital color image 
extracted by a pattern comparing unit in the system of 
FIG.9; 

FIG. 14 shows a general-construction block 
diagram of a surrounding-data discriminating unit in 

the system of FIG.9; 

FIG. 15 shows an operation flow chart which 
the surrounding-data discriminating unit of FIG. 14 

carries out; 

FIGS.16A and B show graphs of density data 
for a case where the surrounding region includes a 
picture pattern and a case where it does not include, 
respectively, which data may be used as a criterion in 
the surrounding-data discriminating unit of FIG. 14 ; 

FIG. 17 shows a construction of a digital 
duplicator in one embodiment of the fourth and fifth 
aspects of the present invention; 

FIG. 18 shows an internal construction of a 
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L photosensitive-element drum and a construction of a 

peripheral portion thereof in tJie duplicator of 
JFIG.17; 

FIG. 19 shows a block diagram Illustrating 
5 signal flows among a plurality of function blocks 

constituting the duplicator of FIG. 17; 

FIG. 20 shows a diagram illustrating a state 
where an original is placed on a platen glass of the 
duplicator of FIG. 17, and the duplicator scans this 
10 original; 

FIG. 21 shows a graph illustrating 
reflectance characteristics associated with an image 
of paper money which may be used as an original in the 
duplicator of FIG. 17; 
15 FIG. 22 shows a graph of reflectance 

characteristics associated with a general cclcr 
halftone-dot (mesh) printed iMge other thar. paper 
money which may be used as an original in the 
duplicator of FIG. 17; 

2 0 FIG. 23 shows a construction of a special- 

document detecting unit in the duplicator of FIG. 17; 

FIG. 24 shows a construction block diagram of 
background characteristics collating means in the 
duplicator of FIG. 17; 

25 FIG. 25 shows a construction diagram of color 
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characteristics detecting means in the duplicator of 
FIG. 17; 

FIG. 26 shows a general-construction block 
diagram of an image processing apparatus in a first 
embodiment of the sixth aspect of the present 
invention; 

FIG. 27 shows a block diagram illustrating a 
general construction of a delay memory in the 
apparatus of FIG. 26; 

FIG. 28 shows a block diagram illustrating a 
general construction of a repeat memory in the 

apparatus of FIG. 26; 

FIG. 29 shows an example of storing by means 
of the repeat menory in the apparatus of FIG .26; 

FIG. 30 shows an example of an original-image 
reading operation carried out by the appara-us of 
FIG. 26; 

FIG. 31 shows an operation example of reading 
data from the repeat memory of FIG. 26; 

FIG. 32 shows a block diagram illustrating a 
construction of a detection circuit in the apparatus 
of FIG. 26; 

FIGS.33A, 33B, and 33C show graphs for 
illustrating a concept of a specific-color hue used in 

25 the apparatus of FIG -26; 
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FIG. 34 shows a flow chart of operation which 
the detection circuit in the apparatus of FIG. 26 

carries out; 

TIG. 35 shows a diagram of paper money in 
which examples positions at vhich specific-color 
(pattern) is detected and specific-color hue (human 
figure) is detected are illustrated; 

FIG. 36 shows a block diagram illustrating a 
general construction of an image processing apparatus 
in a second embodiment of the sixth aspect of the 

present invention; 

FIG. 37 shows a graph of the allowable extent 
((o^). (B^). and (1^)) between upper limit 
and lower limit threshold values respectively for R, G 
and B used in the apparatus of FIG. 36; 

FIG.38 shows a flow chart illustrating 
operations carried out by the apparatus of FIG. 36; 

FIG.3S shows a block diagram illustrating a 
general construction of an image processing apparatus 
in first and second embodiments of the seventh aspect 
of the present invention; 

FIG. 40 shows an operation flow chart for 
thin-line and isolated-point extracting carried out by 
an extracting circuit in the image processing 
apparatus of FIG. 39; 



FIG. 41 shows a diagram illustrating a 
pattern used in thinning processing in the flow chart 
of FIG. 40; 

FIG. 4 2 shows a diagram illustrating a 
pattern used in thickening processing in the flow 

chart of FIG. 40; 

FIG. 4 3 shows a flow chart illustrating an 
outline of operations which the image processing 
apparatus in the above first embodiment of the first 
aspect of the present invention carries out; 

FIG. 44 shows a flow chart illustrating an 
outline of operations which the image processing 
apparatus in the above second embodiment of -he first 
aspect of the present invention carries out; 

FIG. 4 5 shows a block diagram of a duplicator 
with a special-document discrimination function in a 
first embodiment of the eighth aspect of the present 
invention; 

FIG. 46 shows a block diagram of a special- 
document discrimination unit of the duplicator of 
FIG. 45; 

FIG. 47 shows a flow chart of discrimination 
processing carried out by the discriminatior. unit of 
FIG. 46; 

FIG. 4 8 shows a block diagram of a special- 



document discrimination unit in a second embodiment of 
the eighth aspect of the present invention; 

FIG. 49 shows a flow chart of discrimination 
processing carried out by the discrimination unit of 
5 FIG. 48; 

FIG. 50 shows a block diagram of a special- 
document discrimination unit in a third embodiment of 
the eighth aspect of the present invention ; 

FIG. 51 shows a flow chart of discrimination 
10 processing carried out by the discrimination unit of 
FIG. 50; 

FIG. 52 shows a block diagram of a special- 
document discrimination unit in a fourth embodiment of 
the eighth aspect of the present invention; 

FIG. 53 shows a flow chart of discrimination 
processing carried out by the discriminatior. unit of 
FIG. 52; 

FIG. 54 shows a block diagram of a special- 
document discrimination unit in a fifth embodiment of 
2 0 the eighth aspect of the present invention; 

FIG.55A shows a flow chart of discrimination 
processing carried out by the discriminatior. unit of 
FIG. 54; 

FIG. 553 shows a magnified schematic diagram 
25 of a vermilion-seal-mark region on a paper roney bill 
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for illustrating the flow chart of FIG.55A; 

FIG. 56 shows a block diagram of a special- 
document discrimination unit in a sixth embodiment of 
the eighth aspect of the present invention; 

FIG. 57 shows a paper-money schematic diagram 
for illustrating arrangement of character rows used in 
the discrimination processing of FIG.56; 

FIG. 58 shows a paper-money schematic diagram 
for illustrating recognition of character rows (8301- 
83 05) and the recognition of the positions thereof, on 
the paper money bill, in the discrimination processing 
of FIG.56; 

FIG. 59 shows a block diagram of a duplicator 
with special-document function in a seventh embodiment 
of the eighth aspect of the present inventicr.; 

FIG. 60 shows a block diagram of ar. image 
forming system ir. one embodiment of the ninth aspect 
of the present invention; 

FIGS.61A, 61B, 61C and 61D show diagrams for 
illustrating discrimination processing in the system 
of FIG. 60; 

FIG. 62 shows a block diagram illustrating a 
plurality of elenents for a background determination 
processing in the system of rIG.60; 

FIG. 63 shows a block diagram com=.=n to 



1 respective duplicators with special-document 

discrimination functions in the first through fourth 
^embodiments of the tejith aspect of the present 
invention; 

5 FIG . 64 shows a diagram illustrating a 

construction of an operation/display unit of the 
duplicator in the first embodiment among the four 
kinds of duplicators of FIG. 63; 

FIG . 65 shows a diagram illustrating a data 
10 construction used for controlling the display in the 
operation/display unit of FIG, 63; 

FIG . 66 shows a flow chart of processing 
selected by means of a full-color key on the 
operation/display unit of FIG, 64; 
15 FIG . 67 shows a flow chart of processing 

selected by means of a white/black key on the 
operation/display unit of FIG- 64; 

FIG. 68 shows a flow chart of processing 
selected by means of a single-color key on the 
20 operation/display unit of FIG. 64; 

FIG .69 shows a block diagram of a special- 
document discrinination unit of the duplicator in the 
first embodiment among the four kinds of duplicators 
of FIG. 63; 

25 FIG. 70 shows a flow chart of operations 
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performed by "the unit, of FIG. 69; 

FIGS.71A and B show direction codes and a 
histogram of character codes, used in the processing 
an the unit of TIG. 69; 

FIG. 72 shows a diagram illustrating an 
example in which a contour of a character image W\ at 
a rotation angle of 0 is extracted and then the 
direction codes are added in the processing in the 

unit of FIG. 69; 

FIG. 73 shows a diagram illustrating an 
example in which a contour of a character image % at 
a 90-degree rotation angle is extracted and then the 
direction codes are added in the processing in the 

unit of FIG. 69 ; 

FIG. 74 shows a diagram illustrating an 
example in which a contour of a character i~age J% at 
a 180-degree rotation angle is extracted and then the 
direction codes are added in the processing in the 

unit of FIG. 69; 

FIG. 75 shows a diagram illustrating an 
example in which a contour of a character image ^ at 
a 270-degree rotation angle is extracted and then the 
direction codes are added in the processing in the 

unit of FIG. 69; 

FIG. 7 6 shows a flow chart of a duplication 



1 sequence in the duplicator in the first embodiment of 

the tenth aspect of the present invention; 

FIG. 77 shows a flow chart of a duplication 
sequence in the -duplicator in the above second 

5 embodiment of the tenth aspect of the present 

invention; 

FIG .78 shows, FIG. 64 shows/ a diagram 
illustrating a construction of an operation/display 
unit of the duplicator in the third embodiment among 
10 the four kinds of duplicators of FIG. 63; 

FIGS.79A and 79B show respective data 
constructions displayed on the operation/display unit 
of FIG. 78; 

FIG. 80 shows a flow chart of an operation 
15 selected by means of a magnification >:ey on the 
operation/display unit of FIG.7S; 

FIGS.81A and B show data tables used in the 
duplicator in the third embodiment of the tenth aspect 
of the present invention; 
20 FIG. 82 shows a flow chart of a duplication 

sequence in the duplicator in the third embodiment of 
the tenth aspect of the present invention; 

FIG. 83 shows a flow chart of a duplication 
sequence in the duplicator in the fourth embodiment of 
2 5 the tenth aspect of the present invention; 



L FIG. 84 shows a block diagram common to 

respective duplicators with special-document 
discrimination functions in fifth and sixth 
-embodiments of the tenth aspect of the present 

5 invention; 

FIG. 85 shows an internal side elevation view 
illustrating a construction of an ADF (automatic draft 
feeder) of the duplicator of FIG. 84; 

FIG. 86 shows a flow chart of a duplication 
10 sequence in the duplicator in the fifth embodiment of 
the tenth aspect of the present invention; 

FIG. 87 shows a flow chart of a duplication 
sequence in the duplicator in the sixth enbodiment of 
the tenth aspect of the present invention; 
15 FIG. 88 shows a block diagram con=on to 

respective duplicators with special-documer.z 
discrimination functions in seventh through tenth 
embodiments of the tenth aspect of the present 
.invention; 

FIG. 89 shows a flow chart of a duplication 
sequence in the duplicator in the seventh embodiment 
of the tenth aspect of the present invention; 

FIG. 9 0 shows a flow chart of a duplication 
sequence in the duplicator in the eighth embodiment of 
the tenth aspect of the present invention; 
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FIG. 91 shows an internal side elevation view 
of the duplicator in the ninth embodiment of the tenth 
aspect of the present invention, illustrating the 
position, in the duplicator, -of a back-surface image 
5 detecting sensor for detecting whether or not an image 

has been already printed on the back surface of a 
recording sheet of paper; 

FIG. 92 shows a flow chart of a duplication 
sequence in the duplicator in the ninth embodiment of 
10 the tenth aspect of the present invention; 

FIG. 93 shows a flow chart of a duplication 
sequence in the duplicator in the tenth embodiment of 
the tenth aspect of the present invention ; 

FIG. 94 shows a general block diagram of an 
image forming apparatus in a first embodiment of the 
eleventh aspect of the present invention; 

FIG. 95 shows a general block diagram of an 
image forming apparatus in a second embodiment of the 
eleventh aspect of the present invention; 

FIG. 96 shows a general block diagram of an 
image forming apparatus in a third embodiment of the 
eleventh aspect of the present invention; 

FIG. 97 shows a 7x7 band pass filter for 
emphasizing a spatial frequency of 100 lines/inch used 
in each embodiment of the eleventh aspect of the 
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present invention; 

FIG. 98 shows a 7x7 band pass filter for 
emphasizing a spatial frequency of 70 lines/ inch .used 
in each embodiment of the eleventh aspect -of the 
jpresent invention; 

FIG. 99 shows a block diagram of a duplicator 
with special-document discrimination function in one 
embodiment of the twelfth aspect of the present 
invention; 

FIG. 100 shows a flow chart of operation 
carried out by a special-document discrimination unit 
in the duplicator of FIG. 99; 

FIG. 101 shows a flow chart of opera-ion of a 
halftone-dot determination unit in the special- 
document discrimination unit of the duplicator of 
FIG . 99 ; 

FIG. 102 shows a pixel disposition diagram 
for illustrating a peak-pixel detecting method in the 
flow chart of FIG. 101; 

FIG . 103 shows a pixel-block disposition 
diagram for illustrating one example of block 
correction processing in the flow chart of FIG. 101 ; 

FIG . 104 shows a pixel-block disposition 
diagram for illustrating one example of expansion 
processing in the flow chart of FIG. 101; and 



Figure 105 shows a flow chart of operation of a 
spatial -frequency operation unit in the special -document 
discrimination unit of the duplicator of Figure 99. 



Embodiments for respective -aspects of the 
5 present invention will "be described. 

Here/ in various cases in each embodiment 
described below, description will use Bank of Japan 
currency as the special document, that is as the object to 
be discriminated. However, the special document is not 

10 limited to such paper money. It is possible to apply, to 
the "special document * in the present invention, all 
documents of which copying is prohibited, such as various 
paper money bills, securities, cheques, traveller's 
cheques, etc of Japan and any country. That is, the 

15 present invention 



3fviSOOClD: <aB_22fiT169A_JU> 



allows application of any such documents to an 
original-discrimination system, and to an image 
forming system, image processing system and duplicator 
Including it, each of which juses the document -as the 
object to be discriminated. 

The above documents are different from the 
Bank of Japan currency in characteristics such as 
colors, shapes and so on, and in their seal marks or 
in the existence or not of a seal mark, for example. 
However, it is believed that the basic principles, and 
concepts presented may be applied to such documents 
having different characteristics. This is because 
such papers are required to have characteristics in 
common, namely, a -construction which is difficult to 
forge* fundamentally, due to their inherent purposes 
such as those mentioned above. 

[EMBODIMENT ACCORDING TO A FIRST ASPECT OF THE PRESENT 
INVENTION] 

An embodiment of the original-discrimination 
system according to the first aspect of the present 
invention has the following general construction. In 
the embodiment of the first aspect, the special 
document as the object to be discriminated comprises a 
note of paper money. ihe embodiment of the original-. 



discrimination system of the first aspect comprises 
the following means: original outer-frame width 
determining means; reference outer-frame width 
information storing means; and discriminating xseans. 
5 The above original outer-frame width determination 

means extracts only data concerning edge parts of an 
original image corresponding to a original to be 
duplicated. Further, the original outer-frame width 
determining means determines, if it is necessary, as 
10 described below, the original outer-frame width using 
the extracted data. The above reference outer-frame 
width information storing means previously stores 
reference outer-fra^e width information described 
below for the various denominations of the currency as 
15 a discrimination base. The above discriminating means 
compares the original outer-fraae width data ar.d the 
reference outer-frame width information. If tjie 
discriminating means determines that the origir.al 
outer-frame width data is identical to the reference 
20 outer-frame width information, the original- 
discrimination system determines that that original to 
be duplicated is identical to the denomination as the 

discrimination base. 

The original-discrimination system in the 
2 5 embodiment according to the first aspect of the 
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present invention will be described in detail. 

The general construction of the image 
forming apparatus 100 (comprising a duplicator, for 
example, if it is to be mentioned as a concrete 
device) will be described with reference to "FIG.l. 
The image forming apparatus 100 comprises a scanner 
unit 101, an image processing unit 102, a printer unit 
and forgery prevention unit 104 . 

The scanner unit 102 reads an original image 
acting as an original to be duplicated. The image 
data concerning the original image input by means of 
the scanner unit 102 is input to the image processing 
unit 102. The image processing unit 102 performs, on 
the input image data, various well-known various kinds 
of image processing such as shading correction 
processing, ^-correction processing, tone processing 
and so on. The processed image data is ther. input to 
the printer unit 103. The printer unit 103 prints out 
the image corresponding to this input image data on a 
sheet of recording paper. 

The well-known image processing performed by 
the above image processing unit 102 is performed 
generally for the well-knovn purpose of efficiently 
achieving the object of the image forming apparatus 
100 taking into consideration various characteristics 
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1 of the scanner unit 101 and the printer unit 103. The 

above object of the image forming apparatus 100 is to 
produce a duplicate (copy) image more resembling the 
original image. -The meaning of the term * resembling ' 

5 is 'resembling as far as the human eye can sense 1 . 

Concretely, the above well-known shading 
correction processing corrects certain undesirable 
' characteristics of the scanner unit 101. The above 
undesirable characteristics are well-known ones which 

10 arise due to inferior reflection efficiency for the 
outside in the main scanning direction in comparison 
to the inside, in reading of an original image by 
means of the scanner unit 101. The above well-known f 
-correction is correction for eliminating unnecessary 

15 quantization of data in the limits of the hun=n eye's 
ability to sense, in quantization of the above image 
data. By such an elimination, it is possible to 
minimize the amount of the image data existing after 
the quantization. The above well-known tone 

20 processing converts the image data input as a result 
of reading by means of the scanner unit 101 into a 
form which is easily printed out by means of the 
printer unit 103. Image data corresponding to three 
colors R (red) , G (green) , and B (blue) is converted 

25 into image data respectively corresponding to the 
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three colors Y (yellow) , M (magenta) , and C (chrome) , 
for example. The above three colors of Y, M and C 
colors of inks which the printer unit 103 uses. 

Hext, the above forgery prevention unit J.04 
functions as the original-discrimination system 
according to the first aspect of the present 
invention. That is, the image data of the original 
image input through the scanner unit 101 is input to 
the forgery prevention unit 104. The forgery 
prevention unit 104 determines whether or not the 
input image data is of paper money . 

The forgery prevention unit 104 'comprises , 
as shown in FIG.l, an original outer-frame width 
determination unit 105, a discrimination processing 
unit 107 and a reference outer-frame width information 

storing unit 106. 

The original outer-frame width data 
determination unit 105 extracts a part of image data 
as 'original outer-frame layout data' from the image 
data input to the forgery prevention unit 104. The 
extracted part of image data comprises image data 
corresponding to a background region existing at the 
edge parts of the original image. If paper money is 
used as the original image for example, the above 
background region is a part of the paper money 
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1 existing on the edge parts of the note and on which 

nothing is printed. In an example where the one- 
thousand-yen note PM of the Bank -of -Japan paper 
currency shown in FIG. 11 is used, a blank part FR (the 
5 hatched part in FIG. 3) existing at the four sides of 

the paper money PM is the 'background region in the 
edge parts'. In other words, the 'background region 
in the edge parts' is the area starting from the four 
outside edges of the paper money note and extending to 
10 positions where the first significant printed parts 

appear. The above significant printed parts comprise 
letters, numerals, picture patterns, and so on, for 
example. The above original outer-frame width data 
determination unit further determines , if i~ is 
15 appropriate, original outer-frame width data in 
accordance with the below described method. 

The above reference outer-frame width 
storing unit 106 previously stores information as 
•reference outer-frame width information' s follows: 
20 The image forming apparatus 100 adopts one or a 

plurality of denominations (two denominations being 
the ten-thousand-yen note and the one-thousand-yen 
note of the Bank of Japan currency, for example) as 
the discrimination bases. Each of these denominations 
2 5 has a background region in edge parts as mentioned 
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above. Using information concerning the background 
region in edge parts of this denomination as described 
below, the reference outer-frame width information to 
be stored by the above reference outer-frame width 

information is formed. 

The discrimination unit 107 compares the 
original outer-frame -width data determined by the 
original outer-frame width determination unit 105 with 
the reference outer-frame width information of the 
paper money which has been previously stored by means 
of the reference outer-frame width information storing 
unit 106. If the result of the comparison is the 
determination result that the original outer-frame 
width data is identical to the reference outer-frame 
information, the forgery prevention unit 104 
determines that the original image corresponding to 
the original outer-frame width data corresponds to the 
denomination acting as the discrimination object. 

The general operation will now be described 
of the image forcing apparatus in the embodiment, 
according to the first aspect of the present 
invention, having the above-described construction, 
image data input through the scanner unit 1C1 is input 
into the image processing unit 102. The imaoe 
processing unit 102 performs the above various kinds 
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of image processing on the input image data. The 
image data, after being processed, is input into the 
printer unit 103. The printer unit 103 may render the 
image corresponding to the input image data. Whether 
or not the printer unit 103 carries out the printing 
operation for the original image is depends on the 
result of the below described discrimination operation 
of the above forgery prevention unit. Through the 
series of operation, the image forming apparatus 100 
forms the duplicate image as a result of duplicating 
the duplication-criginal image. 

The image data input through the scanner 
unit 101, simultaneously to being input into the image 
processing unit 102, is input to the forgery 
prevention unit 104. Next, the processing ir. the 
forgery prevention unit 104 will be described in 
detail with reference to FIG. 2. 

In a step S201, the original outer-frame 
layout data in the image data input to the fcrgery 
prevention unit 104 is extracted as described above by 
the original outer-frame width data determination unit 
105. 

Next, in S202, the original outer-frame 
width data determination unit 105 uses a rectangular 
shape having the shape of the outline of the 



corresponding background region in edge parts 
(referred to as the original outer-frame layout 
region, hereinafter) in the extracted original outer- 
frame layout data, that is, Having certain dimensions. 
The shape of outline is compared with the 
corresponding outline of the background region in edge 
parts of the paper money in the above reference outer- 
frame layout information. This outline of the 
reference outer-frame layout information is also a 
rectangular shape having certain dimensions. These 
two rectangular shapes are compared with respect to 
their dimensions. As a result of this comparison, if 
it is determined that the rectangular shapes are not 
identical. S206 is carried out. In that case, it can 
be said that probability that the original image to 
which the original outer-frame layout data corresponds 
is money of the same denomination as the paper money 
to which the reference outer-frame layout information 
corresponds is very low. In S206, the discrimination 
unit 107 outputs a duplication continuation signal and 
thus allows the image forming apparatus 100 to 
continue the duplication operation. 

Further, in S202, there is a case where the original 
outer-frame width determination unit 105 determines 
that the above two rectangular shapes are identical. 



In this case, the original outer-frame width 
determination unit 105 then carries out S2 03. In 
S203, the original outer-frame */idth determination 
unit 105 uses the above extracted original outer-frame 
layout data, by having the discrimination processing 
unit 107 gather statistics regarding the widths h of 
the original outer-frame layout region at a plurality 
of predetermined sampling positions. The sa=?ling 
positions are arranged at predetermined intervals 
along the outline of the original outer-frame layout 
region. 

If the original in that comprises paper 
money, for example, as shown in FIG. 3, the width h is 
the distance at each sampling position above between 
the outline of the original and the printed part such 
as mentioned above. The distance is one measured 
along a direction substantially perpendicular to the 

above outline. 

The width h may be obtained by the following 
method, for example. FIG. 4 is to be referred to. A 
reference line L is formed by connecting betveen 
adjacent corners of the four corners out of the 
original image. (X, Y) coordinates of a pixel 
(referred to as a starting pixel SP hereinafter) 
constituting the outer edge of the above original 



outer-frame layout region are referred to as (x 0 . y 0 > • 
This starting point pixel SP corresponds to one 
position among the above plurality of sampling 
positions. A line is extended from this starting 
point SP along a direction perpendicular to the above 
reference line L toward the inside of the original. 
There is a pixel at a point at which the -extended line 
and the inside edge of the above outer-frame layout 
region cross. This pixel forms the inside edge part 
of this outer-frame layout region. This pixel is 
referred to as an ending point pixel EP and the 
coordinates of this pixel EP are referred to as (x^ 
Yl ,. in this case, the width h of this outer-frame 
layout region corresponding to that sampling position 
may be obtained by the following equation (1-1). 

Thus the width h (referred to as er. original 
outer-frame width h, hereinafter) of the original 
outer-frame layout region is obtained for the above 
plurality of sampling positions. In S203, further, 
predetermined statistics are obtained using the 
plurality of original outer-frame widths h obtained as 
described above. The statistics are obtained by the 
original outer-frame determination unit 105. These 
predetermined statistics will be referred to as 



'original outer-frame width data', hereinafter. 

A method for gathering the predetermined 
statistics as the above original outer-frame width 
-data will be described below. 

Turther, -statistics, of the widths h at a 
plurality of predetermined sampling positions at 
predetermined intervals along the outline of the 
reference outer-frame layout region, in the 
corresponding background region in edge parts 
(referred to as a reference outer-frame layout region, 
hereinafter) of the above reference outer-fraae layout 
information, are previously obtained. The saae method 
that used for the above plurality of 'original outer- 
frame widths h' are obtained say be used. 
Hereinafter, the widths h thus obtained will be 
referred to as 'reference outer-frame widths h'. 

The maximum among the thus obtained 
plurality of 'reference outer-frame widths h' is 
referred to as h^. The hj- ax is divided into a 
predetermined number M equal pieces. The length 
resulting from the above M-equal-division will be 
referred to as H. The series of calculations work 
starting from the above obtaining of the plurality of 
reference outer-frame widths h and up to the obtaining 
of the above value H may be carried out previously. 



Then, each of the above-mentioned plurality 
of original outer-frame widths h is used. In this 
use, an integer i is to be successively varied in a 
scope of l<i<M for each of the original outer-frame 
widths h and each time of this variation, it is 
determined that (i-1) -M<h<i-M each time. As a result, 
the corresponding i is determined for each h. Next, i 
is to be varied in a scope of l<i<M on all original 
outer-frame widths h, and each time of this variation, 
the number C(i) of the original outer-frame widths 
corresponding to the value i is countered. Thus the 
above-mentioned predetermined statistics are taken and 
thus the above-mentioned -sriginal outer-frans width 
data C(i) ' may be obtained. 

An example of C(i) where M=7 is shown in 
FIG. 5. In the example of FIG. 5, C(4) is the maximum 
where i=4 . That is, in this example, it can be said 
that most of the original outer-frame widths h are 
greater than the maximum value 3/7 and equal to or 
smaller than the value 4/7. 

Further, by a method identical to the 
statistics in which the above original outer-frame 
width data C(i) has been obtained, statistics may be 
previously obtained for the reference outer-frame 
widths h, and stored as 'reference outer-frane width 
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inf option D(i)' in the outer-fra-e width storing 
unit 106. 

After the original outer-frame width data is 
thus determined in S203, the above discrimination 
processing unit 107 compares the original outer-frame 
vidth data C(i) with the reference outer-fra*a width 
information D(i) previously stored in the outer-frame 
information storing unit 106. This operation 
corresponds to S204 in FIG.2. The determination in 
S204 is carried out using the below described 
-resemblance degree'. The resemblance degree is 
obtained by using the following equation (2): 
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20 



25 



resemblance degree 



M 

Z |c(i)-D(i) | 
1=1 (2) 



M 

£ D(i) 
i=I 



The discrimination processing unit 107 compares this 
resemblance degree with a predetermined threshold 
value a. The discrimination processing unit 107, if 
(resemblance degree) <ct, determines that the above 
original outer-frame width data agrees with the above 
reference outer-frame width information. 

In the equation (2), the closer the 
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resemblance degree is to 0, the more closely the 
original image approximates the denomination (one- 
thousand-yen note, for example) being used as the 
discrimination base, -and thus the more likely it is 
that the original image is in fact ^a note of this 
denomination. It is possible to adjust the 
-discrimination accuracy in the discrimination 
processing unit 107 by adjusting the above threshold 
value a. The closer a is to 0, the higher the match 
probability between an original and money of the 
relevant denomination must be before the original is 
determined to be money of the relevant denomination. 

If the discrimination processing unit 107 
provides the determination result of 'agreement 1 in 
S204, the unit 107 determines that the original 
comprises money of the relevant denomination. The 
discrimination processing unit 107 then outputs a 
•duplication stop signal 1 . This output operation 
corresponds to S205. Further, the discrimination unit 
107, if it provides the determination result of 
'disagreement' in S204, determines that the original 
does not comprise the money denomination. As a result 
of this determination, the discrimination processing 
unit 107 outputs a 'duplication continuation signal 1 . 
This output operation corresponds to S206. The 



forgery prevention unit 104 terminates the paper-money 
discrimination operation for this duplication-original 
image after the above described operations. 

"Thus, the above embodiment according to -the 
first aspect of the present -invention obtains *the 
original outer-frame width data by -taking statistics 
of the plurality of widths in the outer-frame layout 
region of the duplication-original image. Further, 
this embodiment compares this original outer-frame 
width data with the reference outer-frame width 
information previously stored for each money 
denomination- This embodiment, using the .result of 
this comparison, determines whether or not the 
duplication original comprises that money 
denomination. The present embodiment uses or.ly data 
concerning the widths of the outer-frame lay cut region 
of an original. Therefore, it is possible to achieve 
a low-cost forgery prevention unit having a simple 
construction. Further, in a forgery prevention unit 
having such a simple construcrion, it is possible to 
make its operation speed high. Therefore, it is 
possible to speedily carry out the paper-money 
discrimination . 

The present invention is not limited to such 
an embodiment. That is, data to be used for the 



+ united to such things as the 
discrimination is not limited xo 

origiMl «- — — •■ - the ,ref T 

ou ter-frame vidt* information- — *» «» 

. rTf, 3 for example / ^ 
embodiment. -As shown m FIG. 3 ior • 

r ectan g le X, is determined for — - «- — 

orig inal and a certain mone, denomination * 

shif tin g four si.es of if. outline >V a, approve 

crises a similar figure to the ordinal outUne. 
T hen. the area of the — ^ " ^ 
a85Cli ^ ahove existing between the "« ? n 9 , 

■ „, 5 ured The thus measured • ordinal 
the outline is measured, in 

frane a^ea • measured in the duplication ordinal 

urefl in that 

and the -reference outer-frame ^ 

noney aenomination may be compared. 

alS o included in the first aspect of the present 

invention. f 
I„ a method using such -outer-frame areas . 

fr-a— area' corresponds to 
tne above -reference outer-fra- 

the -reference outer-frame width information x» 
above embodiment and may be previously store, in a 
part corresponding to the above reference ou.er-frame 

wid th information storing unit 106. 

4- «f the present invention is 
The first aspect of tne 

• '^^on of paper r=ney, and 
5 not limited to the discrimination of P P 
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comprises systems for discriminating other special 
documents such as securities. 



I EMBODIMENT OF THE SECOND ASPECT OF THE PRESENT 
INVENTION] 

An original-discrimination system in an 
embodiment of the above-mentioned second aspect of the 
present invention has the following general 
construction . 

The system in this embodiment comprises 
reference background-edge length storing means which 
previously stores reference background-edge length 
information concerning the length of a belov described 
background-edge characteristic of paper money of a 
predetermined denominations. The backgrouni-edge is 
associated with a background region of the relevant 
paper money. A background region refers to = region 
where nothing is printed. The background region here 
corresponds, as shown in FIG. 11, for a one-thousand- 
yen note of the Bank of Japan, to an elliptic water 
mark region WK located at the center thereof, for 
example. Further, the same system comprises original 
background-edge detecting means for detecting an image 
of a background edge such as described above in an 
original image to be duplicated. The data concerning 



us 

the image of this background edge of the original will 
be referred to as original background-edge data, 
hereinafter. This detection is carried out by 
comparing the density level dn the background region 
of the paper money of the above predetermined 
denomination with the density level at each position 
in the image of the above original. Then, if the 
result of the comparison for a certain region in the 
original image is that they are approximate in a 
predetermined degree, the relevant region is 
determined to comprise the original background-edge. 

Further, the same system comprises 
background-edge length determining means. The 
background-edge length determining means detects from 
the above original background-edge data, the length of 
the image to which the sar_e data corresponds. The 
above length will be referred to as original 
background-edge length data, hereinafter. The same 
background-edge length determining means compares the 
reference background-edge length information stored in 
the above background-edge length storing means with 
the above original background-edge length data. The 
same background-edge length determining means outputs 
the result of the comparison, that is, whether or not 
they agree. 



Further, the system comprises original 
position detecting means. The original position 
detecting means, if the result of the determination by 
aeans of the above original background-edge 
determining means is agreement, determines that the 
position, to which the relevant original background- 
edge length data corresponds, is a position vhlch 
corresponds to the paper money of the above 
denomination. The position will be referred to as 
» paper-money corresponding position, hereinafter. 

Further, the system comprises discrimination =eans. 
The discrimination means compares the reference image 
information corresponding to the paper money cf the 
above predetermined denomination, which has been 
5 previously registered, with the image of the above 
original at the paper-money corresponding position 
detected by the above original position detecting 
means. The discrimination means uses the result of 
the comparison and thus determines whether or not the 
10 relevant original is identical to the paper money of 
the above predetermined denomination. 

The discrimination means, under the 
condition where a specific position of a specific 
pattern in the above previously stored referer.ee image 
25 information matches the corresponding specific 



BNSOOCtD: <QB_2287160A^JL> 



position of the specific pattern detected in the 
relevant original image , determines whether or not the 
above stored specific pattern and ^he -corresponding 
specific pattern of the original image agree. 

Further, the above original position 
detecting means of the same system having such a 
construction, in order to detect a paper-money 
corresponding position such as mentioned above, 
detects the center of gravity of the corresponding 
background-edge image. Then, the original position 
detecting means outputs the position of the center of 
gravity as the relevant paper-money corresponding 
position . 

The above embodiment of the first aspect of 
the present invention will now be described with 
reference to relevant drawings. 

In FIG. 6, an image forming apparatus 1100 
comprises a scanner unit 1101, an image processing 
unit 1102 and a printer unit 1103. These units have 
constructions similar to those of the scanner unit 
103, image processing unit 102 and printer unit 103. 
Therefore , description concerning the constructions 
and operations of these units is omitted. 

Further, the apparatus 1100 comprises a 
forgery preventing unit. The forgery preventing unit 



1 1104 acts as the original discrimination system 

according to the first aspect of the present 
invention. The forgery preventing unit 1104 
determines whether or not an original image input 

5 "through the scanner unit 1101 is identical to a paper 

money note of a predetermined denomination. 

The forgery preventing unit 1104 comprises 
an original background-edge detecting unit 1105, a 
background-edge length determining unit 1107, an 

10 original position detecting unit 1108, a reference 

background-edge length information storing unit 1106, 
a discrimination processing unit 1110 and a storing 
unit 1109. 

The above original background-edge detecting 
15 unit 1105 acts as the above original background-edge 
detecting means. The background-edge length 
determining unit 1107 acts as the above background- 
edge length determining means. The original position 
detecting unit 1108 acts as the above original 
20 position detecting means. The reference background- 
edge length information storing unit 1106 acts as the 
above reference background-edge storing means. The 
discrimination processing unit 1110 acts as the above 
discrimination means. The storing unit 1109 
25 previously stores the above reference image 
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information to be used in the determining operation by 
the above discrimination means. 

The original-image data input through the 
above scanner unit 1101 is provided to the above 
forgery preventing unit 1104. Similarly to the above 
embodiment of the first aspect of the present 
invention, whether or not the printer unit 1103 
performs the printing operation of the relevant 
original image is determined from the result of the 
below described determining operation by the above 
forgery preventing unit 1104. The forgery preventing 
unit 1104 determines whether or not the relevant 
original is paper money of a predetermined 
denomination, and if the result of the determining is 
being the paper money of the predetermined 
denomination, inhibits the printing of the relevant 
original from being performed, thus preventing the 
forgery of the paper money. 

With reference to FIG. 7, operation carried 
out by the same forgery preventing unit 1104 will be 
described. The above original background- edge 
detecting unit 1105, when the relevant original-image 
data is input thereto from the scanner unit 1101, 
carries out the operation of steps SHOO and S1101. 
That is, in SHOO , it detects the four corners of the 
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15 



20 
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relevant original. Subsequently, in S1101. from th. 
spatial relationship between the thus detected four 
corners, the same determines the size of the relevant 
original. Turther. in 81101. it compares th. s.xe of 
the relevant original with the previously stored 
reference size of the paper money of the predetermined 

denomination. 

If the result of the comparison in S1101 is 

that the reference size and the size of the relevant 
original agree, *he original position detecting unit 

m+ S1102 That is, the detected data 
1108 carries out Slio^- 

^« rr^ nal's four corners is used to 
concerning the original s 

of the original on the platen 
detect the position of "cne y 

g! ass of the same apparatus HOC. Subseouen-y, the 
a bove discrimination processing unit x»o carries out 
Siio,. That is. the above reference image information 
stored in the above storing unit 1109 is co= 5 ~ed With 
the original-image data such as mentioned absve of the 
original - 

in the case of this comparison, if it cannot 

be found at which position the original is placed on 

above platen glass, it cannot be determined which 

^ =.-»-=, inraut through the scanner 
region in the image data input tnro g 

unit 1101 corresponds to the original. This is 

, because, as is vell-Knovn, the size of such a platen 
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glass is considerably larger than the size of a paper 
money bill. The scanner unit 1101 inputs image data 
corresponding to the size of the platen glass. 

Thus, for the comparison in the 
discrimination processing unit 1110, determination of 
position by means of the original position determining 
unit 1108 is required. After the position of the 
original image relative to the entire image of the 
platen glass is thus determined, it is possible to 
determine whether or not the original image is 
identical to the reference image by comparison by 
superimposing the reference image, for example. 

Subsequently, the discrimination processing 
unit 1110 carries out S1104. That is, it outputs the 
result of the above comparison. The conten-s of the 
comparison is whether or nor the original riches the 
paper money of the above predetermined denc-ination. 
If they comprises matching the paper money cf the 
predetermined denomination, the discrimination 
processing unit 1110 then outputs a duplication stop 
signal in S1206. If they comprises not matching the 
paper money of the predetermined denomination, the 
discrimination processing unit 1110 outputs in S1207 
duplication continuation signal. 

Further, in S1101, if the size ot zhe 



original is not the predetermined size, that is, the 
size of the original does not agree with the size of 
the paper money of the predetermined denomination, the 
original background-edge detecting unit 1105 carries 
out S1201. The step comprises the operation of the 
above background-edge detecting means as described 
above. There, the density level of a background 
region such as mentioned above may. be obtained by 
using the density level in the image data at the 
LO watermark region WM in the paper money illustrated in 

FIG. 11 for example. 

The density data of the background region 
comprises, as is well-known, density data concerning 
respective colors, R (red), G (green), and B (blue). 
15 The density data of the background region may be 
previously stored in the original background-edge 
detecting unit 1105. As shewn in FIG. 6, the image 
data input through the scanner unit 1101 is processed 
in the image processing unit 1102 and also processed 
20 in the discrimination processing unit 1110 

simultaneously. 

The data concerning the background edge 
detected by the original background-edge detecting 
unit 1105 is sent to the background-edge length 
25 detecting unit 1107 and the original position 
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detecting unit 1108 . The background-edge detecting 
unit 1107 measures in S1202 of FIG. 7 the length of the 
background edge detected by the original background- 
-•edge detecting unit 1105. Further, the background- 
edge detecting unit 1107, in the same S1202, compares 
the measured length of the background edge with the 
information concerning the corresponding reference 
background-edge length previously stored in the 
reference background-edge length storing unit 1105. 
As a result of this comparison, the background-edge 
detecting unit 1107 , in the same S1202, determines 
whether or not the measured original background-edge 
length agrees with the previously stored reference 
background-edge length. It outputs the determination 
result to the original position detecting unrc 108. 
There, in S1120, in order to cause the above steps 
S1201 and S1202 to be performed on all of the below 
described sub-originals, it is determined whether 
these steps are completed for the entire original. 

The original position detecting unit 1108 
which has receive the determination result, if the 
result is agreene.nt, uses the data concerning the 
background edge detected by the background-edge 
detecting unit 1105 and thus determines the gravity o 
the background-edge region. 
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1 The case where the determination result is 

agreement may be in cases as below. Plural paper 
money bills may be arranged on the platen glass of the 
-same apparatus 1100 without any spaces between them. 
5 m this case, the above background-edge xegions, that 

is, the watermark regions WM of the paper money of 
FIG. 11 for example, lie there in the number of them 
corresponding to the number of the bills. One of them 
may be detected, and it may agree with the above 
10 reference background-edge length. In contrast to the 
original formed by placing such a plurality of paper 
money bills, for example, without any space existing 
therebetween, the regions corresponding to "he 
respective bills will be referred to as svb-criginals , 
15 hereinafter. 

The above determination of the center of 
gravity is carried out by a method shown in FIG. 8, for 
example. That is, respective numbers are 
sequentially assigned to the pixels (referred to as 
2 0 edge pixels, hereinafter) in the image data 

corresponding to the background edge. It is assumed 
that the thus assigned numbers comprise 1-K- That is, 
the total number of these edge pixels is K. It is 
assumed that the coordinates of the edge pixel 
25 corresponding to ith one of the numbers are (x if y^) • 



of the center 

I» this case, the coordinates -y) 

Pixels may be obtained by 
of gravity of the above edge pixels m y 

following equations (2-1) -nd <2-2> . 



*x= — — £ x l 

N i-i 

1 ? v ... (2-2) 

N 1=1 



Then, the discrimination processing unit 
1110 , in S120*. uses the thus obtained center o* 
gravity coordinates of the edge pixels associated ^ 

sub -original and thus compares the 
the corresponding sud o"s 

in age data concerning the sub-original with the above 
Terence image information previously stored » the 
coring unit 110.. —her, in this comparison, the 
fou r-corner data of the relevant original is also 
us ed. It is used for determining the rotation 
mentation, that is. the inclination of the same sub- 
original. Thus, as a result of determine the 
station orientation and position of the relevant sub- 
original, the above comparison can be performed by 
su pari»posing the reference image and the stb-or^nal 



image 



Further, the discrimination processing unit 
" H10. in S120S. if the result of the above compar.son 



is that the original-image data agrees with the 
reference image information, determines that the sub- 
original is identical to the paper money of the above 
predetermined denomination. In this case, -in 51206, a 
duplication stop signal is output and the processing 
shown in FIG. 7 is terminated. The duplication stop 
signal being thus output causes the printer unit 1103 
to stop the printing operation for the image data 
concerning the relevant sub-original, thus preventing 
the relevant sub-original from being normally 

duplicated - 

If the determination in S1205 is" that the 

sub-original is not the paper money, S1110 is then 
carried out. That is, it is determined whether or not 
the series of steps S1203-S1205 have been performed on 
-the entirety of the original placed on the platen 
glass of the same system 1100. If the relevant 
original consists of a combination of many sub- 
originals for example, it is determined whether these 
steps have been performed on all of these sub- 
originals. That is, it is checked that none of these 
sub-originals comprises paper money of the above 
predetermined denomination. As a result, if even one 
of these sub-originals is the paper money of the 
predetermined denomination, the operation is such that 
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the relevant original is not duplicated. That is, in 
such a case, in S1206, the duplication stop signal is 
output, on the other hand, if the result of the above 
inspection for all of the sub-originals is that there 
is no sub-original identical to the paper money of the 
predetermined denomination in the original, in S1207, 
the duplication continue signal is output, and then 
the printing operation for the image data concerning 
the relevant original is carried out by means of the 
printer unit 1103, and the original is thus 

duplicated. 

Thus, according to the second aspect of the 

present invention, even if a duplication original 
comprises a combination of a plurality of sub- 
originals, the respective positions of these sub- 
originals are detected, and then the determination 
operation of whether or not any of them is the special 
document is performed for the respective sub- 
originals. Therefore, if such an original comprises 
one resulting from combining a plurality of bills of 
predetermined paper money for example, the possibility 
that it is determined that the overall original does 
not comprise paper money, and as a result the original 
is duplicated and the paper money is undesirably 
duplicated. Even in such a case, such erroneous 
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operation can be prevented by the second aspect of the 
present invention. 

(EMBODIMENT OF THIRD ASPECT OF THE PRESENT INVENTION] 

The general construction of an embodiment of 
the third aspect of the present invention will now be 
described. 

An original discrimination system 2100 in 
the embodiment of the third aspect of the present 
invention comprises image input means for inputting 
digital image data, and pattern register means which 
previously registers predetermined reference pattern 
image information in a predetermined reference image. 
The original discrimination system 2100 further 
comprises comparing means. The comparing means 
compares the above reference pattern image information 
with the above digital image data. Further, the 
comparing means extracts partial image data which has 
been determined to be identical to the reference 
pattern image information in the above comparison. 
The extracted partial image data comprises a part of 
the above digital image data. 

Further, the original discrimination system 
2100 comprises discrimination means. The 
discrimination means uses image data concerning a 



surrounding region of the partial image to which the 
above extracted partial image data corresponds and 
thus performs the discrimination. IThe discrimination 
xefers to whether or not the above digital image data 
is identical to the special document. Further, the 
above used surrounding region refers to a region in 
the original image corresponding to the relevant 

digital image data. 

The above special document refers to paper 
money of a predetermined denomination and/ or 

securities, for example. 

Further, the above predetermined reference 
pattern image information refers to a seal nark on a 
paper money note of a predetermined denomination, for 
example. 

The discrimination wherein image data 
concerning the above surrounding region is used refers 
to determination whether or not the image of the 
surrounding region of the seal mark corresponds to a 
picture pattern, for exacple. 

Further, the discrimination wherein the 
above seal mark is used refers to such detection as 
described below. The image concerning the round 
outline of the seal mark ST in the paper money of 
FIG. 11 is used as a reference for the relevant 



"63 

determination, where the image concerning the round 
outline is previously stored in a memory, and then it 
is detected whether or not an image identical to that 
linage exists in the input digital -image. • -There, in 
1*is detection, the color of the outline as well as 
the shape of the outline is used. 

Then, as a result of the same detection, if 
an image identical to the reference image is included 
in the relevant digital image, the identical region is 
extracted from the digital image. Then, the image of 
th e surrounding region of the extracted image is used 
and the discrimination is carried out. The 
surrounding region refers to a region in the relevant 
digital image. The discrimination wherein the 
surrounding region is used is, as described above, 
carried out by determining whether the surrounding 
region comprises a picture pattern. By this 
discrimination, it is determined whether or not the 
relevant digital image corresponds to the above 

specia 1 document: . 

An original discrimination apparatus 2100 in 
an embodiment of the third aspect of the present 
invention will now be described in detail. In FIG.l, 
a digital color input unit 2101 acts as the above 
image input means. The digital color input unit 2101 
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comprises a color scanner, for example, and reads an 
image associated with a desired original. The desired 
original may comprise paper money, -for example. "The 
digital color input unit 2101 inputs the image of the 
read original as digital image data of R (red) , G 
< green ) , and B (blue), -each comprising 8 bits, for 
example, into the apparatus 2100. 

Further, the apparatus 2100 comprises a 
pattern register unit 2102. The pattern register unit 
2100 acts as the above pattern register means. The 
unit 2100 comprises a ROM (read only memory) , for 
example . 

The pattern register unit 2100 previously 
registers the color of the seal mark on a paper money 
note of a predetermined denomination, for example. Ir 
this registering of the color, the color of the seal 
mark has the following distribution, for example: 

R: 130-140 

G: 10-20 

B: 5-15. 

The above numerical values of the respective colors 
represent density values in a density scale of 256 
tones, for example. 

The apparatus 2100 comprises a pattern 
comparing unit 2103 acting as the above pa-rern 
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comparing means. The part 2103, similarly to the 
above operation of the above pattern comparing means, 
-compares the above input digital -color image data with 
the above previously registered reference pattern 
information. As a result, if the reference pattern 
information comprises information corresponding to the 
outline of the seal mark ST of the paper money of 
FIG. 11 as mentioned above, for example, there is a 
case where data, identical to the reference pattern 
information concerning the shape and color of the 
outline, exists in the digital color image data. In 
this case, the pattern comparing unit 2103 determines 
that this identical part, in the relevant digital 
color image data, is identical to the seal mark of the 
paper money of the above predetermined denomination . 

Further, the apparatus 2100 comprises a 
surrounding-data discrimination unit 2104- T'-is part 
2104 uses the surrounding region of the part, in the 
above digital color image data, corresponding to the 
seal mark of the paper money of the above 
predetermined denomination, which part has been 
detected by the comparison operation by means of the 
pattern comparing unit 2103 as described above, and 
thus carries out the discrimination operation as 
described above. The discrimination determines 
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whether or not the surrounding region comprises a 
picture pattern, for example. 

The determination whether or not it 
comprises a picture pattern is carried out as 
described below. It is determined how great is the 
difference between respective density data sets 
different among respective positions in the above 
surrounding region and the average thereof. 

Operation of the apparatus 2100 having the 
above construction will be described with reference to 
FIG. 10. in this case, the above paper money of the 
predetermined denomination is taken to be a one- 
thousand-yen note of the Bank of Japan (referred to as 
simply one-thousand-yen note, hereinafter) shown in 
FIG. 11. Further, an example will be considered where 
the original, which the above digital color i^age 
input unit 2101 reads, comprises such a one-.r.ousand- 
yen note. 

First, the digital color image input unit 
2101 reads and thus obtains the image data concerning 
the one-thousand-yen note. As a result, The digital 
color image input unit 2101, in S2201, converts the 
obtained image data to the corresponding digital color 
image data of R, G, and B, each comprising 8 bits, and 
then outputs it. 
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1 Subsequently, the pattern comparing unit 

2103 reads, from the pattern register unit 2102, the 
-previously registered reference pattern information 
concerning the outline of "the xound seal mark ST in 
5 the one-thousand-yen note as shown in FIG. 12. The 

pattern comparing unit 2103, in S2202, compares the 
read reference pattern information with the digital 
color image data which has been input through the 
above digital color image input unit 2101. Thus, the 
10 pattern comparing unit 2103 determines whether or not 
the digital color image data concerning the above 
original comprises image data matching the reference 
image information concerning the seal mark ST. 

As a result, if it is determined that the 
15 digital color image data comprises the data 

corresponding to the reference image informa-ion 
concerning the seal mark ST, subsequently, as 
described above, the discrimination is carried out as 
described below. The data concerning the surrounding 
20 region surrounding the region which has been 

determined to correspond to the seal mark ST is used. 
The surrounding data refers to image data insge such 
as the surrounding data PD shown in FIG. 13. The 
surrounding discrimination unit 2104 extracts such 
25 surrounding data PD from the digital color i=age data 
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concerning the original, and uses the extracted 
surrounding data PD, in S2203, to determine whether or 
not. a picture pattern exists surrounding the region 
vhich has been determined to -correspond to the -seal 
mark ST. 

This determination consists of -extracting 
appropriate pixels (about ten) from each of areas A, 
B, C and D shown in FIG. 13. The sets of numbers 
comprising density values of these respective 40 
pixels will be referred to as surrounding data sets A, 
B, C and D, hereinafter. Subsequently, the average 
density value of all the 40 pixels of the above 
surrounding data sets A, B, C and D is calculated. 
Then, the total 4 0 kinds of differences between each 
of the density values of the surrounding data sets and 
the above average of the density values is calculated. 
Then, if none of the total 40 kinds of the differences 
exceeds a predetermined threshold value, it is 
determined that the relevant surrounding data PD does 
not correspond to a picture pattern. 

With reference to FIGS. 14 and 15, the 
general construction and operation of the surrounding- 
data discrimination unit 2104 will be described. The 
surrounding-data discrimination unit comprises a 
comparator 2603. In S2701, the above surrounding data 
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sets (A, B, C and D) 2601 and the above average of 
these surrounding data sets are input to a P terminal 
and an S terminal of the comparator 2603, 
respectively. The comparator 2603 calculates the 
difference between the data input to the P terminal 
and data input to the 5 terminal. This calculation is 
carried out for the above 40 density values of the 

surrounding data sets. 

Then, in S2702, S2710, and S2711, anong the 
thus obtained 40 differences, the number of the 

j;~~r m in s scale of 64 tones, for 
differences, exceeding 10 in a scaxe 

example, is counted. (There, for the purpose that the 
pattern register unit should recognize the color seal 
mark, the above limited tone scale is sufficient to be 
registered.). The variable N is made to hold the 
count value obtained above. That is, if, in "702, 
the relevant difference is net equal to nor less than 
10, N is incremented by 1 in S2710. The value of N 
was initialized to 0 at the start of the processing of 
FIG. 15. Then, in S2711, it is determined whether the 
determination in S27 02 has been performed on all 
density values of the surrounding data sets. 

After the above processing has been 
completed for all surrounding data sets, in S2712, it 
is determined whether or not the value of N is equal 
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to or greater than 20, for example. If it is equal to 
or greater than 20, in S2704, it is determined that 
the relevant surrounding data comprises a picture 
pattern. -On the other hand, if *he above result is 
less than 20, in S2703 it is determined that the 
relevant surrounding data does not comprise a picture 
pattern. 

This determination is based on the following 
way of thinking: the fact that thus there are few 
large difference values car. be said indicate little 
density variation in the relevant surrounding data, 
and if there is. little density variation, in the 
majority of cases, the probability that the relevant 
surrounding data comprises a picture pattern is low. 
In other words, picture pattern gives rise to 
relatively large variations in density values with 
respect to varying position in the majority of cases. 

The above principle may be described with 
reference to FIGS.16A and 16B, for example. IN the 
graphs of FIGS.16A and 16B, the vertical axes indicate 
density values of image data and the horizontal axes 
indicate the position variation of the i-age data. As 
shown in FIG. ISA, in a region where no picture pattern 
exists, the relevant density value varies moderately 
about the average value, the difference fros the 



1 average being thus generally small. In contrast to 
this, as shown in FIG.16B, in a region where a picture 
pattern exists, the relevant density rvalue greatly 
varies, "the difference from the average l>eing thus 

5 generally large. 

Thus, the reason, in determination about 
whether or not the relevant original is a paper money 
of a predetermined denomination, for use of the result 
of determination about whether or not -the surrounding 

10 region around its seal mark comprises a picture 

pattern will now be described. If there exists a seal 
mark in an image other than paper money, there is no 
printed matter surrounding the seal mark, that is, the 
surrounding region comprises a background region, in 

15 the majority of cases. In contrast to this, as is 

well known, in almost all paper money, there exists a 
picture pattern at the regions surrounding their seal 
marks . 

Thus, in the embodiment of the third aspect 

2 0 of the present invention, both the pattern check (a 

check wherein the outline of the seal mark is used) 
performed by the pattern comparing unit 2103 and the 
check of its surrounding region, performed by the 
surrounding-data discrimination unit 2104, are 
25 performed. 
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Performance of this double check results in 
the advantages as follows. A case is taken where 
paper money is the original *o *>e read by ~eans of the 
digital color image input unit 2101 *nd there «xist 
scribbles on the paper money. In this .case, the noise 
due to the scribble is *e included in the image data 
input by means of the digital color image input unit 
2101. Even in such a case, by the above double check, 
the influence of noise on the relevant discrimination 
by the same noise may be reduced. 

A case will be considered where -the scribble 
occurs at the seal mark region of the paper =oney and 
not made in its surrounding region, for example. In 
this case, in the above pattern check, the relevant 
noise affects the relevant discrimination and as a 
result a determination may be made, approximate to a 
determination that the original comprising even the 
real paper money is not paper money. However, the 
above check of the surrounding data naturally results 
in the determination that the original is paper money 
and as a result of combining both determinations, 
determination will be made, approximate to 
determination that the original is paper money. 

in FIG. 14, the comparison operation by the 
comparator 2603 enables improved accuracy in this 
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L discrimination by, in the above surrounding data, 

individually comparing for the respective colors R, G 
end b, *nd also causing the discrimination operation 
of FIG. 15 to i>e independently performed *or the 
5 respective colors R, G and B. 

Further, the operation flow charts of 
FIGS. 10 and 15 may comprise a part of another flow 
chart not shown in the drawings. That is, the third 
aspect of the present invention may comprise not only 
10 the operation corresponding to the flow charts shown 
in the drawings but also other well-known operation 
for duplication, and it is possible to think zhat a 
part this other well-known operation is shown in these 
drawings. If so, the following operation nay be 
15 performed: After the discrimination operation 
corresponding to the flow charts shown in these 
drawings have been finished, and if the resulz of this 
discrimination indicates that the relevant original is 
not identical to the special document such as paper 
money, duplicating of the relevant original is 
performed subsequently. 
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[EMBODIMENT OF FOURTH AND FIFTH ASPECTS] 

The general construction of the fourth 
2 5 aspect in an image forming apparatus in an embodiment 



of the fourth and fifth aspects of the present 
invention will now be described. This embodiment 
comprises a full-color digital duplicator 3 000, for 
^example. The duplicator 3 000 includes image xeading 
means for reading a duplication original image by 
sampling by a pixel unit and thus color separation. 
Further, the duplicator 3000 includes image forming 
means for forming a color image by placing, on a 
recording medium, a plurality of colors for each 
pixel. Further, the duplicator 3 000 includes color- 
characteristics detecting means for comparing the 
color characteristics for a plurality of pixels 
sampled of predetermined intervals on the relevant 
image from the image data corresponding to the 
original image read through the above image reading 
means, with color characteristics of the corresponding 
reference pixel information concerning a predetermined 
special document. The color-characteristics detecting 
means uses a result of the comparison and thus 
determines whether or not the relevant original image 
is identical to the predetermined special document. 
The predetermined special document means one of which 
third party's duplication is inhibited as described 
above, such as paper money, securities or so, for 
example. Further, the duplicator 3 000 comprises 
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control means which, if the result of the 
discrimination by the above color-characteristics 
detecting means is that the relevant original is 
identical to the predeteirmined special dooiMnt, 
restricts the image forming processing for the 
relevant original . 

Further, the color characteristics 
associated with the above special document to be used 
by the above color characteristics detecting means in 
its discrimination processing may comprise a plurality 
of respective color-characteristics sets associated 
with reference pixel information of a plurality of 
special documents. In this case, the relevant 
discrimination processing, performs parallel 
discriminations between the above respective reference 
color-characteristics sets and the color 
characteristics of the relevant original- The above 
control means, if discrimination by a result of 
comparison of at least one of the above plurality of 
color-characteristics sets to be references with the 
color-characteristics of the original is that the 
relevant original matches the predetermined special 
document, restricts the image forming processing for 
the original. 

Further, preferably, the above color 



characteristics detecting means comprises color 
resembling degree determining means, color resembling 
pixel counting means and comparing means* The color 
-resembling degree determining «eans detects to -what 
degree the pixel data sampled from the above original 
image data resembles the above reference pixel 
information. The color resemble pixel counting .means 
counts the number of pixels, in the relevant original 
image, which have been determined to resemble to a 
degree more than a predetermined one as a result of 
the determination by means of the same color resemble 
degree determining means. Further, the above 
comparing means obtains the above discrimination 
result by comparing the above counted pixel number 
with a predetermined threshold value. 

In such a construction of the duplicator 
3000, for the purpose of the discrimination, pixel 
data concerning a plurality of pixels separated by 
predetermined intervals froa one another is used by 
the above color characteristics detecting means - 

The general construction, with respect to 
the fifth aspect, in the inage forming apparatus in 
the embodiment of the fourth and fifth aspects of the 
present invention will now be described. 

The duplicator 3000 comprises background 
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1 characteristics collating means for comparing and 

collating the image data concerning the background 
region of the relevant duplication original with 
previously stored image information -concerning the 
5 background region of the above special document. The 

above control means, if the result of the above 
comparison and collation is disagreement, allows the 
image forming processing for the relevant original, 
and if a result of the comparison and collation is 
10 Identical, restricts the image forming processing for 
the relevant original. 

Further, preferably, the image information 
concerning the background region of the special 
document, to be used for the comparison and collation 
15 by means of the above background characteristics 

collating means comprises respective image i.-formation 
sets for respective regions of a plurality of special 
documents. In this case, if at least one of results 
of the relevant plurality of comparisons and 
20 collations is identical, the image forming processing 
for the relevant original is restricted, and if every 
one of the same results of the plurality of 
comparisons and collations is disagreement, the image 
forming processing for the relevant original is 
25 restricted. 
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Further, preferably, the above background 
characteristics collating means comprises background 
color information storing means , —background pixel 
^number storing means, determining means , background 
pixel number counting means, and background pixel 
number collating means. The above background color 
information storing means previously stores the color 
information, concerning the background region, of the 
image information concerning the above special 
document. The background region refers, as described 
above, to a region where nothing has been printed. 
Further, the background pixel number storing means 
previously stores the number of the background region 
pixels, included in the image of the above special 
document. The determining means determines for each 
pixel whether the color dare, concerning the 
background region in the izage data read by means of 
the above image reading means resembles, within 
predetermined limits, the color information stored by 
means of the above background color information 
storing means. 

The background pixel number counting means 
counts the number of pixels which have been determined 
as resembling within .the predetermined lisits. 
Further, the above background pixel number collating 



B eans compares and collates the number of pixels 
counted by the above background pixel number counting 

-Beans with the number of pixels stored in the above 
background pixel number storing means, and then 
determines whether resembling within the predetermined 
limits. 

The background characteristics collating 
means preferably comprises background run-lencjth 
storing means, background run-length counting means 
and limit determining means . The background run- 
length storing means previously stores the upper limit 
value and lower limit value of the number of 
contiguous pixels of the background region in the 
image of the above special document, that is a run 
length. Further, the above background run-length 
counting means counts the number of contiguous pixels 
of the background region in the original image, that 
is the run length. The above limit determining means 
compares the run length counted by the above run- 
length counting means with the run-length upper and 
lower limit values stored by means of the above run- 
length storing means, and thus determines whether or 
not the same is between the upper and lower limit 
values . 

In the duplicator 3000 having such a 



construction as described above, discrimination 
processing for a plurality of special documents is 
performed in parallel • 

The embodiment of the fourth and fifth 
aspects of the present invention will be described in 
detail. In the description of the same embodiment, 
the following abbreviations will be used: R: red, G: 
green, B: blue, C: cyan, M: magenta, Y: yellow, K: 
black, LED: light emitting diode,. XEDA: light 
emitting diode array, CCD: charge coupled device, SC: 
image read means (scanner or scanner module) , and PR: 
image forming means (printer or printer nodule) . 

Constructions of respective modules will be 

described . 

As shown in FIG. 17, the digital duplicator 
3 000 may be generally divided into two modules, a 
scanner module SC 3100 and a printer module PR3180 
from the viewpoint of the mechanism thereof. The SC 
3100 comprises the above inage reading means, and 
PR3180 comprises the above image forming means. These 
SC 3100 and PR3180 are rotatably connected with one 
another by means of a hinge 3100h at the rear end of 
the SC 3100 and the rear end of the PR31S0. 

The SC 3100 will now be described in detail. 

The SC 3100 comprises a scanner control 
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circuit 3100c, a platen glass 3102, a first carriage 
3108, a second carriage 3109, original lighting lamps 
3103a, b, first, second, and third mirrors 3104a and 
b, and c, -an image formation lens 3105, -a CCD color 
sensor (referred to as CCD, hereinafter) 3107, an 
original reading circuit 3107a, an original- image 
scanning motor 3110, a console device 3150, a control 
panel 3151 mounted on "the device 3150 and comprising 
transparent touch switches and liquid-crystal display 
means, a system control circuit 3155, a basic image 
processing circuit 3160 and special original detecting 

circuit 317 0. 

The image reading operation of the SC 3100. 

will now be described. 

The SC 3100 samples an original inage to be 
duplicated, with a sampling density, of l/l£=m (that 
is, i6dots/mr.) in each of both main scanning and sub- 
scanning directions. Subsequently, the sane 
quantizes, to 256 tones, the respective sa=?led image 
data values for each color R, G and B. Thus, the SC 
3100 reads the original image. 

Concretely, first, as is well known, one 
sheet of paper, for example, acting as an original to 
be duplicated is placed on the platen glass 3102 . In 
this case, the original is placed on the platen glass 



3102 so that the side thereof to be duplicated faces 
downward, needless to say. Subsequently, by means of 
the image formation lens 3105, the relevant original 
image is formed on the aight-reception surface of the 
CCD 3107 after the size thereof has been reduced. 

The same CCD 3107 comprises an R image- 
pickup unit which is covered by a -red film and on 
which elements corresponding to 4752 pixels are 
arranged in one dimension, a G image-pickup unit which 
is covered by a green film and on which elements 
corresponding to 4752 pixels are arranged in one 
dimension, and a B image-pickup unit which is covered 
by a blue film and on which elements corresponding to 
4752 pixels are arranged in one dimension, and these 
three image-pickup units are arranged parallel to one 
another. In FIG. 17, the respective positions 3102ar, 
3102ag, and 3102ab represent positions cf scan lines 
for image-reading relevant to the respective colors R, 
G and B, on the platen glass 3102. The mutual spatial 
relationship between respective positions 3102ar r 
3103ag and 3102ab is shown, for the sake of easy 
understanding, so that the spaces between them are 
exaggeratedly magnified, but the positions are 
actually so close to one another that they cannot be 
distinguished from one ano^iher, concretely 
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approximately 3 /16mm apart. The CCD 3107 samples by 
dividing the single main scan line of each color 
projected by means of the image formation lens "3105 
into 16 pixels/ma in terms of original image size, *md 
thus reads the original image as described above. 

On the first carriage 3108, the lighting 
lamps 103a, and b and first mirror 3104a are nounted. 
Further, on the second carriage 3109, the second 
mirror 3104b and third mirror 3104c are mounted. 
Under a condition where an optical conjugate relation 
is maintained between the first carriage 3,ZCS and 
second carriage 3109, the first carriage 310- is 
driven at a sub-scanning speed Vsub and the second 
carriage is driven at the speed of Vsub/ 2, by means of 
the original-image scanning motor 3210, and tius they 
perform a scanning operation for the purpose of 
original-image reading. 

The CCD 3107, receiving reflected light in 
the respective colors of R, G and B from a sheet of 
paper or so comprising an original image, then 
converts the sane into an analog voltage corresponding 
thereto for each pixel and outputs the same. Further, 
the relevant analog-voltage signal is convened by 
means of the reading circuit 3107a into a digital 
signal having 8 bits and thus the relevant original 



image is quantized to 256 tones for each color of each 
pixel . 

Further, 4^ie reading circuit 3107a Is 
provided with a »onochrome binarizing node wherein, 
when it receives a monochrome binarizing processing 
command from the system control circuit 3155, outputs 
a monochrome density, after simply binarizing it, as 
the signal corresponding to the relevant original 
image. This mode is mainly used for efficient 
intelligent image processing to be performed on text 

images etc. 

The image data thus obtained by quantizing 
each color R, G and B is output to the basic image 
processing circuit 3160 and to the special document 
detecting circuit (paper money detecting means) 3170. 

The basic image processing operation will 

now be described. 

The R, G and B image data corresponding to 
the original image read as described above is input to 
the basic image processing circuit 3160. The function 
of the circuit 3160 may be divided into two categories 
for the sake of convenience in description. The first 
category comprises not a function of directly 
controlling the image data signal but a function of 
helping the image control. The first categcry 
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comprises, for example, image-region separating 
processing for discriminating and thus separating the 
original image into a text-image region and a tone- 
image region, -original size detecting processing, 
color/black and white original discriminating 
processing, and so on. Some processing, such as the 
-original size detecting processing, requires a pre- 
scanning prior to the relevant image forming 
processing. That is, by means of the pre-scanning, 
the entire area of a sheet of paper comprising an 
original image placed on the platen glass 3102 is 
scanned and thus the size of the original image may be 
detected . 

The second category of the above two 
15 categories comprises processing for directly 

controlling the image data signal. The second 
category comprises processing such as variation of 
image size, image trimming, image shifting, color 
correction, tone conversion and so on. Such 
20 processing may be further separated into two kinds. 

Namely, processing dependent on differences in image 
regions, for example text-region/tone region, and the 
other is fixed processing independently of image 
region. The above processing dependent on image 
25 region comprises, for example, size variation 
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processing, and the processing independent of image 
region comprises, for example, tone processing. 

-The above-described processing of the second 
category may be further divided into three kinds from 
another viewpoint. That is, a first Kind is 
processing automatically initiated as a result of the 
processing of the first category, "a second kind is 
that initiated by operator control through the console 
device 3150, and a third kind is that initiated by a 
combination of the processing of the first category 
and the operator ' s control . 

The RGB image dara signal input into the 
basic image processing circuit 3160 is thus processed, 
and finally converted into respective CMYK isage data 
signals, to be used for printing. The C, K, Y, and K 
image data signals to be used for printing are then 
input into the recording interface circuit 3212a (see 
FIG. 18) acting as an input part of the PK31S0. There, 
if the relevarr. original inage is determined to be a 
black-and-white image in the basic image processing 
circuit 3160, a value zero is substituted for the 
above respective C, M and Y image data signals other 
than the K image data signal. 

The construction of the PR3180 will now be 

described . 
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The PR3180 comprises the following elements: 
A power switch 3101, a driving motor 3111, a system 
controller 3185, an -external interface circuit 3186, 
an external-equipment connector 3186N, an interface 
memory 3187, a bit-map expanding circuit 3188, a 
printer control circuit 3180c, a paper supply cassette 
3122a, paper supply tray 3122b, paper supply roller 
3123a and b, a registration roller 3123a, a pair of 
registration rollers 3124, a photosensitive-element 
drum 3118, electrification scorotrons 3119C, H, Y and 
K, developing devices 3120C, M, Y and K for the 
respective colors cyan, yellow, magenta and black, a 
transfer corotron 3129, a cleaning device 3121, a 
collection pipe 3121p, a waste toner tank 3l21t, an 
electricity-removing corotrcn 3121c, a separating and 
carrying belt 3130, a belt cleaner 3130c, a fixing 
roller 3136, a fixing backup roller 3137, an ejecting 
roller 3138b, an ejection change-over roller 3138, a 
double-side tray 3172, a double-side paper supply 
roller 3173, a group of carrying-roller pairs 3177a, b 
and c, and a stacking roller 3173a. 

The image forming unit will now be described 

in detail. 

The internal and peripheral construction of 
the photosensitive-element crura 3118 will be described 
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with reference to FIG* 18 . In FIG. 18 , the 
photosensitive-element drum 3118 comprises light 
-emitting diode arrays (referred to as LED A, 
hereinafter) 3212C, M, Y, and K, =a recording interface 
circuit 3212a, a delay mersory circuit 3212b, recording 
control circuits 3212dC, dM, dY, and dK, and focusing 
light transfer element arrays 3124C, M, Y and K* 

The inside 3128g of the photosensitive-drum 
body 3118 is formed of a glass tube or the like having 
good transmission quality for the emitted light 
wavelengths of the LEDAs 212C, M, Y , and K, 72.0nm, for 
example. On the outside surface of this glass tube 
3128b, a transparent conductive layer, and an organic 
photosensitive layer (OPC) are provided. The 
transparent conductive layer is grounded to 0 
potential in the duplicator 3000. 

The photosensitive^element drun 3118 
rotates. Inside the photosensitive-element drum 3118, 
an exposure module is fixed. This exposure nodule 
comprises a heat conductive body 3212s, a heater 
3218h, a heat pipe 3218p, a recording interface 
circuit 3212a, delay memory circuits 3212b, recording 
control circuits 3212dC, dM, dY, dK, LED.-.s 3212C, M , Y 
and K, and focusing transfer element arrays 3214C, M, 
Y and K. Each of the LEDA 3212C, M, Y ana K consists 
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of 14256 light emitting diodes, and these light 
emitting diodes are arranged in one dimension along 
the direction perpendicular to the =plane of .FIG. 17, 
Further, the aight-emitting-point density -of the light 
emitting diodes is 48 dots/mm. The light-emitting 
shape of each light emitting diode has an flat ellipse 
shape with the long axis aligned with the light 
emitting diodes row direction and the short axis 
aligned with the direction perpendicular thereto. 
These light emitting diodes comprise a plurality of 
divided semiconductor chips and a ceramic base on 
which these semiconductor chips are mounted. 

In FIG. 18, the positions of the focusing 
transfer element arrays 3214 are previously adjusted 
so that an optical conjugate relationship may be 
maintained between the respective light e-itting 
points Pic, Ply, Plm, and ?ik of the LED As 3212C, M, Y 
and K, and the corresponding exposure points P2c, P2y, 
P2m and P2k (however, for the sake of convenience in 
the description, in the drawing, only the light 
emitting point Pic and exposure point P2c for the LEDA 
3212C is shown, as the representative) on the 
photosensitive-element drum 3118. 

The delay memory 3212b is electrically 
arranged between the recording interface circuit 3212a 



and the recording control circuits 3212dC, dX, dY and 
dK. This delay memory circuit 3212b has a function of 
-delaying the respective image data signals concerning 
M, Y and K, among the image data -signals of the four 
colors C, M, Y and K input into the recording 
interface circuit 3212a, compared with the inage data 
signal concerning C, by respective time intervals. 
These delays correspond to the times required for 
rotating of the photosensitive-element drum 3118, by 
the circumferential distances from C exposure point 
P2c to the respective M, Y and K exposure points P2m, 
P2y, and P2k, respectively. 

Inside the respective developing devices 
3120C, M, Y and K, respective developing rollers 
3212Cm, Mm, Yro, and Km, and doctor blades 3212Cd, Md, 
Yd and Kd are disposed (however, in FIG. 18, for the 
sake of convenience, only the developing roller 3212Cm 
and doctor blade 3212Cd are shown, as representative) . 

Next, the image forming operation performed 
by the PR 318 0 will be described. The image data 
signal input into the recording interface circuit 
3212a of the PR 3180 is one corresponding to, for each 
of the colors C, M f Y and K, a pixel density of l/16mm 
(that is, 16dots/mm) for both the main scanning 
direction and sub-scanning direction, and is quantized 



to 256 tones as described above. Such an image data 
signal is used and a full color visible image is then 
realized on a recording sheet of paper, which image 
comprises dot patterns having a recording dot density 
of l/48mm (that is, 48dots/mm) , for each of the main 
scanning direction and sub-scanning direction, for 
-each of the colors C, M, Y and K. 

When the image forming process leading to 
such image realization begins, first the 
photosensitive-element drum 3118 is rotated by means 
of the driving motor 3111 in the counterclockwise 
direction in FIG. 18. Together with this rotation, the 
following respective processes are sequentially 
performed: C latent image formation, C toner image 
formation, M latent image formation, M toner image 
formation, Y latent image formation, Y toner image 
formation, X latent image formation, and K toner image 
formation. Thus, finally the respective toner images 
of C, M, Y and K are placed on the photosensitive- 
element drum 3118 on one another in the same sequence 
and thus the entire toner image is formed. 

The above C latent image and toner image 
formation is performed as follows. The 
electrification corotron 3119C, by means of corona 
discharge, charges the photosensitive-ele=er.z drum 



3118 uniformly with negative charge to -700V, for 
example. Subsequently, the LEDA 3212C performs the 
corresponding raster exposure with the C Image data 
-cignal. Such an image data signal for the purpose of 
latent image formation is supplied by the basic image 
processing circuit 3160 in the general duplication 
mode . 

This supplied image data signal is, first 
input into the recording interface circuit 3212a. 
Then, in accordance with this signal, the recording 
control circuit 3121dC controls the LEDA 3212C so as 
to cause it to perform the following light enitting 
operation for each pixel in this input inage data 
signal, for example. That is, for example, if the C 
image data signal indicates the maximum density, the 
3x3 LEDs which have been made to correspond to one 
pixel is made to emit light at full capability. (Such 
LEDs are provided in an array formation fsr the width 
of A4 . ) Further, for exarple, if the C iziage data 
signal comprises a signal corresponding to a white . 
pixel, the corresponding LED do not emit light at all. 
Further, for example, if the C image data signal 
indicates a intermediate density, the number of LEDs 
made to emit light is proportional to the density, or 
the LED are made to emit light for a time period 
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proportional to the density. 

When the photosensitive-element drum 3118 is 
exposed with the raster image as the result of such a 
light -emitting operation, the -electric charge 
■neutralized in proportion to the among of light 
incident on the thus exposed region on the 
photosensitive-element drum 3118 which has been 
uniformly charged as described above. . Such 
neutralizing of electric charge proportional to the 
light exposure forms the electrostatic latent image on 
the relevant region. 

The toner in the developing device 312 OC is 
negatively charged by the doctor blade 3212Cd. The 
developing roller 3212Cm in the developing device 
3120C is biassed to a predetermined potential compared 
with a metal base element layer of the photosensitive- 
element drum 3118. This predetermined potential 
comprises a potential resulting from overlaying a 
negative direct-current potential and an alternating 
current potential, and is supplied by power source 
means not shown in the drawing. 

By such a construction, at the tine of toner 
image formation, on the photosensitive-elemer/t drum 
3118, the C toner does not adhere at a region at which 
the electric charge has not been neutralized, and 
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adheres at a region, which has been exposed and thus 
neutralized, the amount adhering corresponding to the 
degree of neutralization. 32ms the -visible C toner 
image similar to the above electrostatic latent image 
is formed. Such a developing system may in general be 
referred to as reverse developing system. 

The above M latent image and toner image 
formation is performed as follows. First, the 
corresponding electrification corotron 119K, by means 
of the corona discharge, uniformly charges tie 
photosensitive-element drum 3118 in -700V. The 
photosensitive-element drum 3118 is in the state where 
the C toner image has already been formed by the 
above-described process. 

Subsequently, the corresponding LZTA 3212M, 
in accordance with the M image data signal, performs 
the raster exposure of the photosensitive-eli-ent drum 
3118. This M image data signal was in synchronization 
with the above C image data signal at the tine of 
input into the recording interface circuit 3212a, and 
then by means of the delay memory circuit 3212b, as 
described above, is delayed by the amount of time 
required for the rotation of the photosensitive- 
element drum 3118 from the exposure position 
corresponding to C to the exposure position 



corresponding to M. The M image data signal is thus 
delayed and then input to the recording control 
circuit 212dC. Thereby, the LEDA 212M is controlled 
to perform the corresponding light emitting -operation 
in accordance with this delayed M image data signal, 
and thus the corresponding position in the C toner 
image, which has been formed with the sampled C image 
data, as described above , corresponding to a certain 
region in the original image to which the relevant 
image data signal corresponds to precisely agrees with 
the exposure position for the M latent image to be 
similarly formed with the sampled M image data 
corresponding to the same region on the original . 
image . 

When thus the exposed region on the 
photosensitive-element dru= 2118, which has been 
uniformly charged, is exposed with the M raster image, 
the electric charge is neutralized in the amount 
proportional to the amount of light. Thus, the M 
electrostatic latent image is formed. 

Further, the toner in the developing device 
312 0M has been negatively charged. Further, the 
developing roller 3 212Mm in the same developing 
device 3120M is, without being in contact with the 
photosensitive-element drum 3118, biassed to a 



potential similar to that in the above case of the C 
developing. 

By such a construction, when the toner image 
is formed, on the photosensitive-element Tirum 3118, 
the region at which the charge has not neutralized, 
and is not adhered by the C toner, and the region, 
which is exposed and thus neutralized, is adhered by 
the M toner as a result of toner flying, the amount 
adhering corresponding to the degree of 
neutralization. Thus, the visible M toner inage is 
formed similar to the above electrostatic latent 
image. 

Similarly, the Y latent image and toner 
image are further overlaid on the region where the 
respective C and M toner inages have beer, overlayingly 
formed, and then the K latent image and toner image 
are overlaid on the region where the respective C, M 
and Y toner images have been overlayingly formed. 
There, since the basic image processing circuit 3160 
previously performs the well-known UCR (under color 
removing) processing on the respective colors' image 
data signals, there is little possibility that one 
pixel is developed by the toner of all four colors at 
the time of toner image formation for the respective 
colors as described above. 
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The full color image thus formed on the 
photosensitive-element drum 3118 is then transferred 
to a section, in vhich -the l>elov-d escribed transfer 
process is performed, vith the rotation of the 
photosensitive-element drum 3118. -Meanwhile, et the 
time when the toner image formation as -described -above 
is begun, a sheet of recording sheet is fed and then 
sent from any one of the three supply portions, namely 
the paper supply cassette 3122a, the paper supply tray 
3122b or the double-sided feeding roller 3172, by the 
feeding operation of the feeding roller 3123a and b or 
double-sided feeding roller 3172. After this supply 
and sending, the recording sheet is made to vait at 
the nip of the registration roller pair 3124. Then, 
when the advancing edge of the above toner inage on 
the photosensitive-element drum 3118 approaches the 
transfer separating corotron 3129, the registration 
roller pair 3124 is again driven so that the advancing 
edge of the recording sheet may coincide with the 
advancing edge of the same toner image. Thus, the 
registration between the toner image and the recording 
sheet is performed. 

Thus, the same recording sheet is placed 
over the toner image on the photosensitive-element 
drum and then is passed under the transfer separating 



corotron 3129. The transfer separating corotron 3129 
is connected to a positive-potential power-source. 
-When the xecording sheet together with the toner image 
_L3 passed under the transfer corotron, -±he xecording 
-sheet is charged to a positive potential by corona 
-discharge, -*nd *s a result the toner image is 
transferred onto the relevant recording sheet. 

subsequently, when the recording sheet onto 
which the toner image has been thus transferred is 
passed over the separating and carrying belt 3130 with 
the rotation of the photosensitive-element drum 3118, 
an attracting force comes into effect between the 
separating and carrying belt and the recording sheet. 
The attracting force is stronger than th« in effect 
between the recording sheet and the photosensitive- 
element drum. Therefore, rhe recording sheet is 
removed from the photoser.sitive-element dru= 3118 and 
transferred onto the separating and carrying belt 
3130. 

It is assumed that the toner image is not 
one identical to the special document such as paper 
money but comprises a general image. Under this 
assumption, the recording sheet on which the same 
toner image is placed is carried by means of the 
separating and carrying belt 3130 and then transferred 



to the fixing roller 3136. The fixing roller 3136 is 
previously heated to a predetermined temperature. 
Accordingly, heat and .pressure are applied at the nip 
portion between the fixing roller 313 6 and the fixing 
backup roller 3137. As a result, the toner, forming 
the toner image placed on the recording sheet, melts, 
and then penetrates among the fibers of the same 
recording sheet. Thus, the same toner image is fixed 
on the recording sheet and the duplicated image is 
formed. 

The recording sheet on which the duplicated 
image has been thus formed (referred to as a copy, 
hereinafter) is ejected from the duplicator 3000 by 
means of the ejecting roller 3138b and the change-over 
roller. The thus ejected copies are stacked, after 
being turned over, on the ejected paper tray, not 
shown in the drawing. 

Further, in the same duplicator 3000, if the 
double-sided duplication mode has been selected, the 
change-over roller 3138 is shifted into a position 
3138a indicated by a broken line in FIG. 17. This 
causes the relevant copy to be guided into the double- 
sided tray 3172. In this case, as described above, 
the recording sheet on which the duplicated image has 
been once formed is passed under the fixing portion 
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(the belt 313 0, for example), then passed through the 
carrying roller group 3177a, b and c, and then 
stacked, -the side having duplicated-image being made 
to face upward in FIG. 17, -on the -double-sided tray 
3172. 

There is an opening portion on the top of 
the double-sided tray 3172 enabling an operator to 
remove the thus stacked recording sheet easily under 
the operator's normal operating posture. Further, the 
same double-sided tray 3172 may be used as an ejecting 
tray during of non-double-sided duplication as a 
result of a predetermined mode-setting specification 
made by an operator through the operation panel 3151. 

After toner-image formation and transfer 
thereof onto recording sheet such as described above 
has been completed, the small amount of residual toner 
is cleaned by the cleaning device 3121 so that the 
photosensitive-element drum 3118 may be again used for 
the next toner-image formation and transfer 
processing. The residual toner thus collected by 
means of the cleaning device 3121 is sent to the waste 
toner tank 3121t via the collecting pipe 312lp and 
then stored there. 

Operation of the PR 3180, will now be 
described, in a case where, by determination of the 
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special document detecting circuit 3170, it is 
determined that 'a paper sheet or the like comprising 
an original image placed on the platen glass 1302 
-comprises the special -document such as paper money, 

securities or so 1 . 

In this case, a detection signal Indicating 
the above determination result is sent to the system 
control circuit 3155. The system control circuit 3155 
receiving the detection signal immediately sends, to 
the PR 3180, an image-forming-operation stop command. 
The command is, in the majority of cases, sent at a 
step where the above-described image transfer 
processing has been performed part of the vay. In 
this case, the printer control means 3180c causes the 
relevant recording sheet to remain in the duplicator 
3 000. Then, the same writes, in a memory of the 
printer control means 3180c, appropriate contents so 
that the processing which has been performed onto the 
same recording sheet is not to be performed again. 
Thus, forgery of a special document such as paper 
money, securities or the like of which duplication is 
prohibited is prevented. Further, it is prevented 
that a once-halted image forming operation concerning 
such a special document is again started. 

In FIG. 19, where the construction of the 



duplicator 3 000 is considered to comprise a plurality 
of function blocks resulting from functional 
decomposition of the system, the general construction 
of these function blocks and signal flows between 
these function blocks is described. 

The above plurality of function blocks 
comprise, in general, the scanner module SC 3100 
acting as the above image reading means and the 
printer module PR 3180 acting as the image forming 
means, and further comprise the basic image processing 
circuit 3160, special document detecting circuit 317 0, 
external interface circuit 3186, console device 3150 
and system control circuit 3155. 

Among them, the basic image processing 
circuit 3160 and special document detecting circuit 
3170 are, from the viewpoint of mechanise thereof, 
included in the SC 3100, and the console device 3150 
is disposed above the SC 3100, the external interface 
circuit 3186 and system control unit 3155 are disposed 
in the PR 318 0, 

A general construction of these function 
blocks and signal flows between these function blocks 
will now be described. In FIG. 19, solid-line drawn 
arrows represent essential image-data signal flows, 
and the broken lines represent control-signal line 
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1 connections. The system control circuit 3155 has a 

function of totally controlling the entirety of the 
system of the digital duplicator 3000. This total 
control is performed by sending commands to and/or 

S receiving responses from, via the signal lines 

represented by the broken lines, other sub-systems 
included in the same duplicator 3000 , such <as SC 3100, 
PR 318 0, special document detecting circuit 3170 or 
the like, 

10 if the special document detecting circuit 

3170 sends out the detection signal concerning a 
special document such as described above, "the system 
control circuit 3155 immediately sends out rhe above 
image-forming-operation stop command to the PR 3180. 

15 The same system control circuit 3155 has a 

fur.cticr such that, when an optional module such as ab- 
original carrying device, a sorter, or the like is 
additionally provided on the duplicator 3000, the same 
also controls such an optional module, 

20 The. console device 3150 outputs messages 

addressed to an operator who operates this duplicator 
3000. Further, the same device 3150 is used when the 
operator inputs various specifications to the 
duplicator. The scanner module SC 3100 has, as 

25 described above, a function of reading a color 
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original, and then sends an image data signal, for 
each color R, G and B, concerning the read original 
image, via the original reading -circuit 3107a, -to -the 
basic image processing circuit 3160. 

The basic image processing circuit 3160 
performs predetermined image processing on the thus 
provided R, G, and B original image data signals, and 
then converts the signals into image data signals of 
C, M f Y and X to be used for image forming- The C, M, 
Y and K image data signals are sent to the PR 318 0 
and/or a magneto-optical disc drive 3140. . 

The PR 3180 forms a permanent visible image 
in accordance with the C, K, Y and K image data 
signals provided to the recording interface circuit 
3212a as described above. 

The external interface circuit 31S6 
receives, from outside of the duplicator 3DD0, an 
image data signal or character code signal, then 
converts the received signal into the C, M, Y and K 
image data signals for image formation, and then sends 
the converted signals to the PR 3180. The processing 
of image formation according to the thus externally- 
provided received signals will be referred to as 
printer mode processing, ana the other process of 
forming an image corresponding to an image read 



through the scanner nodule SC 3100 will be referred to 

as copy mode processing. 

The magneto-optical disc drive 314 0 stores, 
onto the relevant magneto-optical disc, -not. only -image 
data such as described above but also illegal- 
duplication information concerning the special 
document such as paper money or the like. An IC card, 
in which operator information is stored, is inserted 
into an IC card disc drive and therewith the same 
device prevents the relevant duplicator 3000 from 
being used by a person other than the specific 
operator . 

FIG. 20 shows the duplicator 3000 -s operation 
of scanning of a paper sheet or the like comprising an 
original image to be duplicated, placed on the platen 
glass 3102 of the duplicator 3000. 

FIG. 2 0 is the drawing of viewed from the 
bottom, in FIG. 17, of the platen glass 3102, and in 
the drawing, a sheet of paper or the like G?., 
comprises, in this case, a one-thousand-yer. note of 
the Bank of Japan, and is placed on the pla-en glass 
3102. Vertical lines LI, L2 , Ln-1 ... and so forth 
are schematic representation of main scan lines used 
for the above scanning operation. The region pi on 
the main scan line Ln exists at a background region 
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such as described above in the same one-thousand-yen 
note OR, the region p2 indicates a character- image 
printed region in the one-thousand-yen note OR, the 
region p3 indicates a seal-mark region such as 
described above in the one-thousand-yen note OR, the 
region p4 indicates a belov-described myriad-line 
pattern region, and the region P 5 indicates a region 
where nothing is placed. 

With reference to FIGS. 21 and 22, reflection 
characteristics in an image comprising the special 
document such as paper money or the like and another 
general image is described. 

The image reflection characteristic shown in 
FIG. 21 corresponds to the image at the region p4 in 
the one-thousand-yen note OR shown in FIG. 20 and 
illustrates the R, G and 3 image data ir.p-t through 
the scanner module SC 3100. However, the scale along 
the main scanning direction, i.e. the horizontal axis, 
in FIG. 21 is greatly magnified in comparison to the 

scale in FIG. 20. 

As is well known, there are drawn fine 
myriad-line patterns exactly at the region 
corresponding to p4 of FIG. 20 on the front side of the 
one-thousand-yen note, for example. These myriad-line 
patterns comprise red-brown colored lines RL and blue- 
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1 green colored lines BL and these lines RL and BL are 

alternately arranged so as to respectively extend 
along gentle parallel curved lines. Regions 
corresponding to these lines RL and BL -are indicated 
5 by reference letters RL and BL. Further, the 

background region corresponds to the region indicated 
by the reference letters GND in FIG. 21. 

However, precisely speaking , the background 
region in FIG. 21 is a narrower region than the region 
10 enclosed by the block of GND. That is, in the 

respective curves of the R, G and B image data, the 
background region is a region at which the- respective 
flat portions of these curves overlaps with one 
another. 

15 As shown in FIG. 21, in the background region 

GND, the respective R, G and B image data values are 
within respective limits in reflection levels 
indicated by reference letters PR, PG , and P3. The 
background region has been input as being a color 
20 slightly inclining to red and green. The s»=e 

background region is a blank region located between 
the above lines RL and BL. Since a plurality of the 
flat regions located at the top of each of the R, G 
and B image data values exist in the scanning 
25 direction and the levels vary among these flat 
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regions, the respective limits indicated by PR, pg and 
PB are made to include these variations. 

In contrast to this, -reflection 
characteristics in an image shown in FIG. 22 -comprise 
R, G and B image data corresponding to an image, 
formed as a result of -general color halftone-dot 
(mesh) printing, other than the special document such 
as mentioned above. However, the general isage used 
there has been selected so as to be meaningfully 
compared with the paper-money image of FIG. 21, so that 
red-and-brown colored lines RL and blue-and-green 
colored lines BL intentionally appear alternately. 

In comparison between the data concerning 
the paper money shown on FIG. 21 and the da.a 
concerning the general image shown in FIG. 22, there 
can be seen difference in the spectrums of the above 
lines RL and BL. That is, in the data of FIG. 21 
concerning the paper money, between the plurality of 
RL regions or between the plurality of BL regions, the 
corresponding R, G and B reflecting light relative 
intensity P is approximately fixed. In contrast to 
this, in the data of FIG. 22 concerning the general 
image, the corresponding R, G and B reflected light 
relative intensity P is not fixed. In particular, the 
reflected light relative intensity P concerning B 



10 



20 



25 



ioq 

image data is greatly different in its levels among 
the three positions accompanied by the reference 

letters RI*- 

The reason why -such phenomena occur in 
FIG. 22 is as follows. In the general color halftone- 
dot printing, desired color mixing is performed by 
printing a corresponding halftone dot with use of 
screens having arrangements different from one another 
for the respective colors of C, Y, and M. In such a 
method, if there are many lines RL which seen to be 
the same in their colors when seen with the naked eye, 
there arise great differences aaong the their 
respective reflected light relative intensities in R, 
G and B image data obtained as a result of sailing of 
- i"tsrvals ; for example. 

in contrast to this, the image comprising 
the paper money shown in FIG. 21 or other special 
document such as securities or the like has line- 
drawing patterns using fine curves. Such patterns are 
different from either halftone-dot patterns of a well- 
known kind realized by a general gravure or offset 
printing or myriad-line patterns (realized by a method 
of printing with a set of straight lines of vertical 
and horizontal directions). Further, such iine- 
drawing patterns included in the image of the special 
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document are characterized in that directions of lines 
forming them 

^re not fixed and comprise various directions. 

In FIG. 21, the intervals between -the 
respective BLs .and RLs are, as shown in -the drawing, 
xl, x2, X3, x4, x5 and x6. As shown in the drawing, 
the six intervals are approximately equal. That is, 
in other words, it can be said that a background 
region located between these lines RL and 3L appears 
at intervals approximately half the size of xl. 

The intervals (cay be referred to as cycles, 
hereinafter) of these background regions in the p4 
region in the paper-money image may vary depending on 
the placed direction in which the paper cnney OR is 
placed on the platen glass 3102 in FIG. 20. That is, 
in contrast to the state of FIG. 20, if ir is placed so 
that the top of the person's face is directed forward 
the top-left, for example, the background regions are 
expected to occur at intervals different from FIG. 21. 

However, as described above, the lines RL 
and BL forming these line-based patterns comprise 
curves and their directions are diverse- Therefore, 
variation, depending on the variation in the above 
placement direction, in the spatial frequency at which 
the relevant background regions appear, and/or the 
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1 appearance frequency of the relevant background 

regions in a predetermined distance has a 
predetermined limit. Spatial frequency means, in 
contrast to the generally used term frequency 
5 concerning the time axis, -an expression produced as a 

result of replacing the relevant time axis by the 
spatial axis. That is, the spatial frequency in this 
case means how many times the above background regions 
appear within a predetermined interval, 
10 Next, with reference to FIG. 23, a 

construction and operation associated with the above- 
mentioned special document detecting circuit 3170 will 
be described. 

The special document detecting circuit 3170 
15 comprises: n background-characteristics collating 
means 3701-1, -2, ... -n; color-characteristics 
detecting means 3702; specific mark detecting means 
3703; specific letter-series detecting means 3704; and 
a logical-OR circuit 3705. The output values of these 
20 circuit modules are connected to the input terminals 
of the logical-OR circuit 3705. 

Next, the operation associated vith this 
special document detecting circuit 3170 will be 
described. If any of the above respective collating 
25 and detecting means 3701-1 through 3701-n, 3702, and 
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3703 determines that 'a paper sheet or the like, 
comprising an original image and placed on the platen 
glass 3102 , is a special document* , then the xelevant 
means sends a signal indicating this matter. 

These respective collating and detecting 
means 3701-1 through 3701-n, 3702, 3703 and 3704 
comprise PCB (printed circuit board) cards, and are 
inserted into respective connectors on a motherboard 
PCB, not shown in the drawing* Therefore, these cards 
may be inserted into and removed from the same mother 
board PCB, as is desired. Such insertion and drawing 
removal enable adjustment of the detecting criteria in 
the detecting operation associated with the special 
document detecting circuit 3170, 

Further, it is preferable to provide a spare 
connector (s) on the same motherboard PCB so as to 
provide for the case such as the Bank of Japan 
producing new paper money . Further , it is also 
preferable to provide functions such as that described 
below. The information as to which cards are 
installed on the motherboard PCB is stored in a non- 
volatile memory in the system control circuit 3155 - 
As a result, at the time of power-on of the duplicator 
3000, that stored information is used for checking the 
loaded state of the cards. Then, if at least one of 



L the cards are drawn out, the duplicator is placed in a 

condition where no operation can be performed. 

Uext, the basic constructions of means 3701 
typical among the above-mentioned n background- 
5 characteristics collating means 3701-1, -2, ...-n will 

be described with reference to FIG. 24. 

The background-characteristics collating 
means 37 01 is a circuit used to determine whether or 
not an original image on a paper sheet or the like 
10 placed on the platen glass 3102 is identical to, for 
example, the front surface or rear surface of a paper 
money note of one denomination among the above- 
mentioned special documents. 

The background-characteristics collating 

15 means 3701 comprises background color information 
storing means 3B01r, 380lg, and 3801b. In these 
storing means, the upper Units and lower limits of 
the respective ranges associated with PR, PC, and PB 
such as described above in the description for FIGS. 21 
20 and 22 are previously stored. These concern the R, G 
and B image data signals which are output by the SC 
3100 when background regions such as described above 
for the above denomination paper money note is read by 
the SC 3100. To put it concretely, in an example, 
25 they are stored as digital values, each value having 8 
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bits. It is preferable that this stored information 
indicates ranges to take into account slight 
•unevenness 1 (variation) in density which may appear 
on the surface of the paper money. 

Further, the above background- 
characteristics collating means 37 01 comprises 
background pixel number storing means 3802. This 
means 3802 previously stores the total nmber of 
pixels corresponding to background regions, among the 
plurality of pixels constituting the image comprising 
the paper money's surface. Also in this case, it is 
preferable that the value to be stored is "a range 
comprising upper limits and lower limits ~o allow for 
variations due to stains or the like. 

Further, the above background- 
characteristics collating means 37 01 comprises color- 
range comparing means 3803r, 3803g, and 2803b. These 
means comprise, for example, well-known window 
comparators. The means compare, for each pixel, the 
R, G and B image data froa the original image OR read 
by the scanner module SC 3100 with the respective 
upper limits and lower linits stored by the above 
background color information storing means 3801r, 
3801g and 3801b. Then, these means determine whether 
or not the same image data falls in the range between 



1 the upper lower limits. 

Further, the above background 
characteristics collating means 37 01 comprises a 
logical-AND circuit 3804- This circuit 3804 outputs 
5 'true' if all of the above respective R, G and B image 

data are within the ranges stored in the background 
color information storing means 3801- Further, the 
background characteristics collating means 37 01 
comprises background-pixel counting means 38 05 for 
10 counting the number of pixels causing the output of 
the above circuit 3804 to be 'true'. 

Further, the background characteristics 
collating means 3701 comprises background pixel-number 
collating me=ns 3806 for determining whether or not 
15 the number of pixels counted by the above means 3805 
is in the r^r.ge between the upper lower limits stored 
in the above background pixel-number storing means 
3802. Further, the means 3806 outputs, via its OUT 
terminal, a signal of 'true', that is, paper money 
2 0 detecting means, if the result of the above 
determination is that of 'within the range 1 . 

Next, the operation of the background 
characteristics collating means having this basic 
construction will be described. 
25 The image data obtained as a result of the 
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original image OR in FIG .20 being read is compared, 
for each pixel, with the information concerning the 
background region of the above paper .money, by means 
of color range comparing Mans 3803r, "3803g and 38 03b. 
As an example, since the original image in FIG. 2 0 
corresponds to the one-thousand-yen note in this case, 
and further if the background characteristics 
collating means 3701 takes the same one-thousand-yen 
note as its collating object, -then, since the original 
image OR is identical to -this collating object, the 
pixels concerning the pi region are naturally within 
the relevant limits in the respective three colors. 

Accordingly, the background pixel-number 
counting means 3805 counts the relevant pixels. 
Further, in each of the regions pi, p3 ar.d p4 on the 
image OR of FIG. 20, areas where ink is used for 
printing and areas constituting the relevant counting 
object are alternately repeated at close intervals. 
These ink-printed areas are naturally no: the relevant 
counting object, the corresponding pixels being not 
counted. 

The counted value obtained by reans of this 
background pixel-number counting means 3S05 is always 
used for determining, by collating as described above 
by means of the background pixel-number collating 
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1 means 3806, whether or not it is within the limits 

stored in the background pixel-number storing means 
38 02. Then, if the result of this determination is 
•within the limits 1 , iAat is, -that J the original image 
5 OR is identical to the paper money which the 

background characteristics collating means 3701 takes 
as the collating object, (the one-thousand-yen note in 
this case) • , the above paper-money detecting signal is 
immediately sent to the system control circuit 3155. 
10 The system control circuit 3155, immediately 

after receiving this paper-money detecting signal, 
sends the above image-formation stop command to the PR 
3180. Thus, forgery of paper money may be prevented. 
Thus, in the present embodiment, by using the 
15 characteristics associated with the line-based 

patterns in paper money or the like, the necessary 
discrimination operation may be implemented 
independently from the placement direction on the 
platen glass 3102 of paper money or the like 
20 comprising the original image. 

In the majority of cases, the background 
regions in general color printed images other than the 
above-mentioned special document, and the edge regions 
in normal silver photographs are white. The colors in 
25 such regions are different from the colors in the 
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above background regions of paper money ana it is easy 
for the above background characteristics collating 
aeans 3701 to discriminate. Further, there may be a 
rare case where a colored region is included in such a 
general image,, the colored region resembling or 
substantially identical to the color of the background 
region of paper money. However, it can be seen the 
case is extremely rare that the number of pixels of 
such a similar or identical colored region, matches 
that of the paper money. 

Further, an original cover (not shown in the 
drawing) is in general provided on a duplicator so as 
to be used to prevent external light fro^ entering. 
This is to be used to cover the platen glass 3102 
after paper or so comprising an original inage is 
placed on the platen glass 3102 and before the 
duplicator 3000 is actually made to begin the 
duplication operation. The surface, of the original 
cover facing the platen glass 3102 comprises, for 
example, aluminum coated plate of a specular- 
reflection element. Accordingly, image data, obtained 
as a result of being scanned by the SC 3100, indicates 
an approximately black value. Further, if the 
duplication action is carried out under a condition 
where this original cover is not used and the platen 
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glass 3102 is open outside, approximately blade image 
data may be obtained. It can be seen that, whether 
the original cover is in either o£ the above-mentioned 
states, there is no possibility of image data 
resulting resembling to the background region in paper 

money or the like. 

Further, as described above, "there may be a 
case where plural sheets of paper money are placed on 
the platen glass 3102 in a manner that there is no 
space between the.. In such a case, the whole size of 
the thus formed original image is detected by zneans of 
the size detecting function in the basic iiace 
processing circuit 3160. Then, by using information 
obtained by this detection, the discrimination 
process, according to the above detecting signal from 
the special document detecting circuit 3170, may be 
performed appropriately by means of the system control 

circuit 3155. 

Next, another construction in the background 

characteristics collating means 3701 will be 

described . 

This other construction is used to further 
improve the detection accuracy in the special-document 
discrimination performed as described above. The 
construction comprises a memory 3807. The memory 3701 



stores the upper limit and lower limit of the number 
of pixels successively lying along an axis in a 
predetermined direction, that is, the -number {referred 
to simply as run, hereinafter) of successive pixels, 
-among pixels corresponding to the background region in 
the myriad-line printed pattern region existing in 
special document (such as a paper money note used as 
the discrimination object in the background 
characteristics collating means 3701) . 

The images associated with general printed 
papers other than special document such as paper money 
are formed of halftone dots. However, there may be a 
rare case where such an insge is formed cf parallel 
fine lines. However, the fine lines in the paper 
money are different from then and comprise an image 
formed of waved fine lines. Such a region in the 
paper-money image corresponds to the above-nentioned 
'myriad-line printed pattern region ■ . 

Further, the above other construction in the 
above background characteristics collating means 3701 
comprises run-length counting means 3808. The means 
3808 counts the number of pixels successively lying 
along a predetermined direction, that is, a run, among 
the pixels concerning the background region in the 
original image OR in FIG. 20. The above other 



L construction further comprises limits coloring means 

3809. The means 3809 determines whether or not the 
.above run of the background region in the above 
original image OR is in the range between the above 
5 upper lower limits stored in the memory 3807. 

The output of the limits comparing means 
3809 is applied to the enable terminal 3805na of the 
above background pixel-nucber counting means 3805. 
The background pixel-number counting means 3805 
10 performs the above predetermined counting operation 
only when the output indicating the determination 
result 'within the limits' is provided by the limits 

comparing means 3809. 

It is preferable that the number of pixels 
15 constituting the background region in the paper- 
money's region where the above myriad-line printed 
patterns exist is stored in the background pixel- 
number storing means 3802. By doing so, it is 
possible to cause certain pixels, even though 
20 constituting the background region, to be prevented 
from being counted by the background pixel-number 
counting means 3805. These certain pixels constitute 
the region, such as the watermark region KM in the 
one-thousand-yen note in FIG. 11, where, in a 
25 relatively large area, there exists no printed 



pattern. It is thus possible to make the value 
obtained by the counting in the background pixel- 
number counting means 3805 relatively ^small. 

Next, operation of -this other construction 
of the background characteristics collating means 37 01 
is described. 

The above functions of the run-length 
counting means 3808 and limits comparing means 3809 
discriminate the data concerning pixels constituting 
the background region in the above myriad-line 
patterns in the image data concerning the original 
image OR. As a result of this discrimination, the 
background pixel-number counting means 3805 counts 
only pixels corresponding to image data which has been 
determined to comprise data concerning the pixels 
constituting the background region in the ryriad-line 
patterns. By performing such operation, it is 
possible to reduce the possibility of error.eous 
determination of a general image other thar. the 
special document such as paper money is determined to 
be paper money. 

The above discrimination operation assumes 
one side of a paper money bill of a single 
denomination as the discrimination object* Next, a 
discrimination operation for a plural kinds of special 
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1 document, for example, plural denominations of paper 

money will be described with reference to FIG. 23. 

Each of the background characteristics 
collating means 3701-1, 3701-2, 3701-3, 3701-n 

5 has a construction similar to the construction of the 

typical background characteristics collating means 
3701 shown in FIG. 24. However, certain information is 

0 

stored in the corresponding background color- 
information storing means 3801 and background pixel- 
10 number storing means 3802 included in each of the 
background characteristics collating means 3701-1, 
3701-2, 3701-3 , 3701-n. The above certain 

inf ormation comprises inf ennation of the :r.age 
comprising the respective one of the front surface or 
15 the rear surface of the paper money or so, which the 

respective one takes as the discrimination object, for 
example, the background-region information concerning 
the front surface of the one-thousand-yen note of the 
Bank of Japan, the bapkground-region information 
20 concerning the rear surface thereof, the background- 
region information concerning the five-thousand-yen 
note thereof, the background-region information 
concerning the rear side thereof, .... 

The R, G and B image data concerning the 
25 original image OR input through the SC 3100 is 
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simultaneously provided to the respective 

detecting/collating means 3701-1, 3701-2, 3701-3, , 

3701-n, 3703, -and 3704. .Thus, the respective 
discrimination operations with respect to the plural 
kinds of special document are simultaneously and in 
parallel performed. Approximately the sane time is 
required for such parallel processing as for the 
discrimination operation concerning the front side or 
rear side of single kind of special document. 
Next, with reference to FIG. 25, the 
construction of color-characteristics detecting means 
3702 is described. 

The color-characreristics detecting means 
3702 comprises: A shift register 3901 having 15 24-bit 
stages; color resemblance degree determining means 
3901a, and 3901b; a logical-OR circuit 3903; a color 
resembling pixel counter (CI) 3904; chromatic-color 
determining means 3905; chromatic-color pixel counter 
(CO) 3906; a divider 3907; and a comparator 3908* 

The shift register 3901 successively 
receives image data units comprising 8 bits for each 
of R, G and B at its stage dl4 and successively shifts 
the received image data units to other stages in 
sequence. The color resemblance degree determining 
means 3902a and 3902b determine the degree of 



resemblance between two pixels, located apart from one 
another by a predetermined distance, among a plurality 
of pixels lying on -a certain scan line. The logical 
OR circuit 3903 performs the logical OR operation on 
the respective output values of the color resemblance 
degree determining means 3902a and 3902b. The 
chromatic-color determining means 3905 whether or not 
the pixel corresponding to the provided image data has 
a chromatic (i.e. is other than black, white or a 
shade of gray) color. 

Next, the operation of the color 
characteristics detecting means having this 
construction will be described. 

RG3 image data input through the SC 3100 is 
provided to the shift register 3 901 and the chromatic- 
color determining means 3905. The chromatic-color 
determining means 3905 extracts two values from the R, 
G and B three image data values. Then, the same 
obtains the absolute value of the difference between 
the R image data value and the G image data value, and 
the absolute value of the difference between the R 
image data value and the B image data value. These 
image data values are proportional to the relevant 
reflectivity density value in the image. 

Subsequently, it is determined whether or 
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not at least one of the thus obtained differences 
between R and G and between R and B is greater than a 
predetermined threshold value thO (def(R, G, B)>thO?) . 
If the result x>f this determination as greater than', 
it is determined that the relevant pixel has a 
chromatic color, and the value 1 is output as the 
relevant result. This output is counted by the 
chromatic-color counter 3 906 in the subsequent step. 
It is assumed that this counter 3906 is cleared to 
have 0 prior to the image reading by means of the 
above-mentioned SC 3100. 

The shift register 3901 successively 
receives image data units at the stage dl« side, each 
unit comprising 6 bits for each of R, G and S, as 
described above. Then, each time the SC 3100 reads 
one pixel , the i-age data value is provided at the 
stage dl4 correspondingly. Further, each unit of the 
thus provided irage data units is shifting stages to 
the right in FIG. 25, at the above-mentioned time when 

one pixel is read. 

The ioage data units thus supplied to the 
respective stages of the 15-stage shift register 3901 
may be read in parallel read from the outside. 
Further, the image data units thus supplied to the 
shift register 3901 are cleared each time when the 
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main scan line is updated. 

The color resemblance degree determining 
means 3901a and 3901b are, as described above, -for 
determining the resemblance degree between a plurality 
of pixels, apart from one another by a predetermined 
distance, among a plurality of pixels lying along a 
certain main scan line. Vith reference -to FIGS. 21 and 
22, in the image associated with the special document 
such as paper money of FIG, 21, securities or the like, 
certain pixels repeatedly appear, the ref lected-light 
relative intensities P in each of R, G and. B being 
approximately uniform among the repeating pixels. In 
contrast, in another general ir:age of FIG .22 , even 
though a plurality of pixels are seen even wirh the 
naked eye, the image data concerning them isay be 
different among the respective pixels in their 
ref lecting-light intensities ? in each of R, G and B. 

Further, in general, in an image associated 
with special document such as paper money, securities 
or the like, in particular in an image comprising 
myriad-line patterns, portions comprising relatively 
high-density chromatic color and background portions 
are repeated at a relatively high 'spatial frequency 1 
(described above). In contrast, in a general image, 
such images are in the minority. if exists, it may be 



1 seen in a photograph or the like showing chestnut 

hairs, for example • However, even if such an image 
-showing chestnut hairs is considered, it can ±>e seen 
to be extremely rare, that 'the image will have a 

5 region where background portions and a chestnut-hair 

portions axe repeated with high contrast. Thus, it 
can be seen that such an image as that of the chestnut 
hairs and the region in the above-mentioned paper- 
money image where the chromatic-color portions and the 

10 background portions are repeated may be discriminated. 
The discrimination may be made if the iraage data such 
as those shown in FIGS ,21 and 22 are obtained 
therefrom. 

The color resemblance degree determining 
15 means 3 902a and 3 902b comprises circuits which can 
implement a discriminating algorithm devised in 
consideration of differences in image characteristics 
between special documents and other images. The color 
resemblance degree determining means 3 9 02a, ar the 
20 time the SC 3100 reads the image data in each pixel, 
samples image data values, associated with three 
pixels spaced four pixels apart, that is, the pixels 
stored in the respective stages d!4, dlO and d6 of the 
shift register 3901, from among the pixel image data 
25 stored in the shift register 3901. Then, the degrees 



of resemblance between the pixel data values are 
obtained. However, it is assumed that cases where 
these obtained results are valid «e limited to the 
image data values associated with those central 
intermediate pixels, that is, the data values stored 
in the stages dl2 and dlB of the shift register 3901, 
comprise R, G and B data, corresponding to the 

background region. 

The color resemblance degree determining 
means 3902b has a circuit construction the same as 
that of the above color resemblance degree determining 
means 3902a. The color resemblance degree determining 
means 3902b, at the time the SC 3100 reads rhe image 
data for each pixel, samples image data values 
associated with three pixels spaced six pixels apart, 
that is, pixels stored in the respective stages dl4 , 
d8 and dl of the shift register 3901, from a=ong the 
pixel image data values, stored in the stages of the 
shift registers 39 01. Then, the degrees of 
resemblance between these pixel image data values are 
obtained. However, it is assumed that the cases where 
these obtained results are valid are limited to those 
where the image data values associated with the 
central intermediate pixels, that is, the data values 
stored in the stages dll and d< of the shift register 
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3901, comprise R, G and B data corresponding to the 
background region. 

The method for sampling image data 
-associated with a plurality of pixels from among 
pixels on a main scan line is not limited to the 
above. In an example, if a foreign country's paper 
money is taken as the relevant discrimination object, 
it is possible to set other sampling intervals so as 
to correspond to that paper money. For such a case, a 
third color resemblance degree determining means may 
be provided other than the above two color resemblance 
degree means 3 9 02a and 3 9 02b wherein the sampling 
intervals particular .to the foreign country's paper 

money are set. 

Further, such color resemblance degree 

deterr.ir.ing operation by r.e=r.s of the color 

resemblance degree determining means 3902a and 3902b 

is performed only when the value 1 is input to an ena 

terminal provided to each of these means 3S02a and 

3902b. The case where the value 1 is respectively 

provided to these ena terminals is a case where the 

chromatic-color determining means 3905 determines that 

the pixel image data value input to the shift register 

3901 at the relevant time, that is the data stored in 

the step dl4 , corresponds to a pixel having a 
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1 chromatic color • 

Each of these color resemblance degree 
determining means 3902a and 3902b outputs the value 1 
as the resemblance degree when the logical AND of "the 

5 results of the four determinations (1) , (2), (3) and 

(4) mentioned below is true (that is, in a case where 
every determination result is true (yes)). The same 
outputs the value 0 as the resemblance degree in any 
of the other case. 

10 (i) with respect to R data, is every one of 

the absolute values of the differences between the 
above-mentioned three sampled pixel image data values 
equal to or lower than a threshold value rhl? 

(2) With respect to G data, is every one of 
15 the absolute values of the differences berveer. the 

above-mentioned three sampled pixel image data units 
equal to or lower than a threshold value thl? 

(3) With respect to R data, is every one of 
the absolute values of the differences between the 

2 0 above-mentioned three sampled pixel image data values 

equal to or lower than a threshold value thl? 

(4) Is every one of the R, G and 3 data 
values associated with every one of the iz;age data 
values associated with the above central intermediate 

25 pixels greater than a th4? 



The image data nay comprise either values 
corresponding to the density associated with the image 
or values corresponding to the reflectivity thereof. 

The logical OR circuit 3903 performs a 
logical OR on the output values of the two color 
resemblance degree determining means 3902a and 3 9 02b. 
Further, the color-resembling pixel counter 3904 
counts the number of pixels which are determined to 
have color-resemblance degree 1 by the above-described 
functions of the color resemblance determining means 
3902a and 39 02b and logical OR circuit 3903. The 
number obtained by this counting will be referred to 
as Nl. The divider 907 calculates the ratio N1/N0 
between the above counted value Nl and a chromatic- 
color pixel count NO. This chromatic-color pixel 
count NO comprises a counted value obtained as a 
result of counting by means of the above chromatic- 
color pixel number counter 39 06. 

The comparator 3 9 08 compares the thus 
obtained ratio N1/N0 with a predetermined threshold 
value thOO. If this ratio is greater than the 
threshold value, it determines that the relevant 
original image OR comprises an image such as paper 
money or so which is prohibited from being duplicated 
The signal indicating this matter is output via the 
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OUT terminal. The subsequent image -format ion 
operation stop procedure is similar to the procedure 
to be performed .vhen the above-described background 
characteristic collating means 37 01-1 or the like 
makes the similar determination, the description 
therefor being thus omitted. 

[EMBODIMENT IN SIXTH ASPECT] 

Next, an image processing apparatus in a 
first embodiment in a sixth aspect of the present 
invention will be described in general. 

This inage processing apparatus co-prises: 
extracting means for extracting, for each pixel, data 
concerning a specific color or specific hue fro- image 
data concerning a predetermined region in an original 
image; counting means for counting the number of 
pixels corresponding to the thus extracted inage data; 
calculating means for calculating, using the counted 
value obtained by the counting means, the ratio of the 
area occupied by pixels of the specific color or 
specific hue to the area of the above-mentioned 
predetermined regions; and discriminating means for 
discriminating, using the calculation result obtained 
by the calculating means, as to whether or not the 
relevant original image comprises special docunent 



such as paper money, securities or so. 

Further, a plurality of the above-sent ioned 
specific colors or specific hues may be specified so 
-that the above-mentioned extracting -means and counting 
means may be provided in the corresponding plurality 
of sets. Further, the above-mentioned calculating 
means may calculate ratios for t:he areas respectively 
occupied by pixels of the relevant plurality of 
specific colors or specific hues in the above- 
mentioned predetermined region. 

Further, the above-mentioned plurality of 
specific colors or specifics hue may include colors or 
hues associated with background portions in the 
predetermined region and orher specific colcrs or 
specific hues. 

Further, the above -nent ioned predetermined 
regions may be specified. Then, among the respective 
discrimination results concerning the plurality of 
predetermined regions, if at least one first 
discrimination result comprises 'the relevant original 
image is identical to the special document 1 , the 
relevant first discrimination result and other 
discrimination result (s) may be used for making the 
final decision. 

Further, the image processing apparatus in a 



second embodiment in the sixth aspect of the present 
invention comprises: storing means for previously 
storing R, G and B values peculiar to the image 
information concerning the special -document such -as 
paper money, securities or so; comparing means for 
comparing the thus stored values vith the R, G and B 
values in the image data concerning the relevant 
original image; and control means for altering the 
regular image forming process if necessary in 
accordance with this comparison result. 

The image processing apparatus 4JDC0 in the 
first embodiment of the sixth aspect of the present 
invention will be described. 

With reference to FIG . 26 , the image 
processing apparatus 4 000 has KTF (modifying transfer 
filter) correction unit 4101, size variation unit 
4102, create unit 4103, RGB I correction uni~ 4104, 
color correction unit 4105, YMCK J correction unit, 
filter 4107, tone processing unit 4108, delay memory 
4109, repeat memory 4110, and detection circuit 4111. 

The MTF correction unit 4101 corrects a 
dimming phenomenon which may occur, when an original 
image is read, due to the lens system inside the image 
processing apparatus 4000. Thereby, a clear image may 
be formed. The size variation unit 4102 determines 



the size-variation ratio in the main scan direction of 
the image to be formed to the original image. The 
similar size-variation ratio in the cub-scan direction 
is determined by controlling the scan speed in the 
relevant scanner. 

The create unit 4103 is used for 
implementing various image modifying processing such 
as mirroring, inclining or italicizing, inside removal 
and so forth, in the well-known art- .Further, the RGB g 
correction unit 4104, in a method well-known to the 
art, logarithmically converts input image data in the 
form of reflectance into the corresponding density 
data. The color correction unit 4105 converts, with 
the well-known masking method technology, R, G and B 
image data such as described above into the 
corresponding Y, M, C and K image data such as 
described above. The YMCK 6 correction unit 4106 
performs a $ correction processing as described above 
on the image data in Y, M, C and K density values so 
as to make the data adaptable to the relevant printer. 

The filter 4107 performs the well-known 
sharpening processing and smoothing processing 
appropriately to the state in the relevant image. The 
tone processing unit 4109 performs the well-known 
half-tone processing (dither processing) and then 



outputs the resulting image data to the printer. The 
delay memory 4109 causes the corresponding image data 
for each toner color Y, M, C and K to be delayed by 
predetermined time periods from one another- -The 
purpose of this delay is described below. In the case 
of this embodiment, the printer comprises 4 drums in 
total, each drum being provided for the respective one 
of the above-mentioned color toners. The 
corresponding image data is to be delayed by. a time 
period corresponding to the interval between the 
respective drums. As a result, the relevant image is 
printed with the corresponding color toners as a 
recording paper sheet passes the respective drucs in 
the sequence. 

The repeat memory 4110 is used for 
repeatedly reading image data concerning a specific 
region in the relevant original image. The detection 
circuit 4111 determines whether or not the relevant 
original image is identical to the special document 
such as paper money, securities or so. 

Next, with reference to FIG. 27, the 
construction of the delay memory will be described. 
In the figure, the image forming sequence by means of 
image data in the respective colors, Y, M, C and K is 
K, C, M, and Y. The corresponding drums are arranged 
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at fixed intervals in the same sequence. Each memory 
block 4201 has the capacity for storing the relevant 
image data for the time necessary to allow the time 
delay corresponding to the relevant drum interval. 

A duplication preventing signal which the 
detection circuit 4111 outputs vhen the circuit 
determines 'the relevant original image is identical 
to the special document* is input to an AND gate 4203 
via an inverter 4202. The Y image data is connected 
to the other input terminal of the AND gate 42 03 via 
the three memory blocks 4201. 

By such a construction, while the above- 
mentioned duplication preventing signal input to "the 
AND gate 4203 is "H", the Y image data at the other 
input of the AND gate 4203 is prevented from passing 
therethrough due to the gating operation in the AND 
gate 4 2 03. That is, "0", (that is, "L") rather than 
the image data Y a is output fron the AND gate 4203. 

The reason why the above-mentioned 
duplication preventing signal is used only to gate the 
Y image data will be described. The Y image data must 
pass the three memory blocks as shown in the drawing. 
Thus, its time delay is long. Accordingly, the 
sending of the duplication preventing signal can be 
delayed for that delay time. That is, even if the 



sending of the duplication preventing signal is 
delayed, it is possible to alter the regular 
duplication operation. Thereby, the forgery can be 
prevented. However, the sixth aspect of the present 
invention is not necessarily limited to such a input 
course of the duplication preventing signal and an 
arbitrary course may be employed. In one example, in 
a case where the generation of the duplication 
preventing signal by means of the detecting circuit 
4111 does not require a significant amount of tine, a 
construction may be employed in which the signal is 
used to gate image data for different color. 

Further, in the construction shown in 
FIG. 27, if the duplication preventing signal is 
"L", the Y image data input to the AND gate 4203 is 
passed through the AND gate 4203 without alteration 
and becones the output image data Y a . 

with reference to FIG. 28, the construction 
of the repeat memory 4110 will be described. The 
repeat memory 4110 comprises a so-called toggle memory 
comprising two memories A 4301 and B 4301. 

With reference to FIG. 30, it is assumed 
that, for an original image OR, a plurality of square 
areas indicated by the numerals 1-12 are used for the 
detection operation in the detection circuit 4111. 



When the image forming operation in the image 
processing apparatus 4000 is started, in the repeat 
memory shown in FIG. 18 , -respective connections axe 
jnade so that the input image data is input to the 
memory A 4301 and the output of the eemory B 4 302 is 
output from the repeat memory 4110. such' connections 
are indicated with broken lines in FIG. 28. 

Under such a state in the repeat memory 
4110, image data concerning tl*e above-described areas 
1 and 2 to be used is input to the repeat memory 4110. 
As a result, the memory A 4301 stores the input areas 
1 and 2. Thus, the n 2 pixels of image data, when n is 
the number of pixels both the main scan direction and 
the sub-scan direction are stored f=r each of the 

areas 1 and 2 . 

Thereafter, in the repeat =emory 4110, 
respective connections are made so that the image data 
input to the repeat memory 4110 is input to the n*=ory 
B 4 3 02 and the output of the memory A 4 301 is output 
from the repeat memory 4110, as shovn with solid lines 
in FIG. 28. 

Then, as described above, z*ie image data, 
stored in the memory A 4301 is output from the repeat 
memory 4110. In this output operaticn, the nxn pixel 
image data items in the above-menticr.ed area 1 in 



FIG. 30 to be used are successively output. This 
output operation is, as shown in FIG. 31, repeated 

total 8 times. 

FIG. 31 corresponds to TIG. 30. In each of 
FIGS. 3 0 and 31, the horizontal direction, that is, 
main-scan direction corresponds to the longitudinal 
direction with respect to the CCD and the vertical 
direction, that is sub-scan direction, corresponds to 
the direction along which the scanner containing the 
CCD mechanically scans the relevant original image. 
That is, in FIG. 30, the original image OR is read from 
the top to the bottom in the sequence by means of the 
CCD . Simultaneously the reading of the original image 
OR thus, the above-mentioned areas 1-12 to be used are 
being extracted as described above. Simultaneously 
with the extraction, the extrac-ed data pieces are 
sent in sequence to the detection circuit 4111 via the 

toggle cemory 4110. 

In such operation, tha extracted data pieces 
respectively correspond to a quite small area of image 
in the entire original image OR as shown in FIG. 30. 
Therefore, even though identic- 1 data pieces are sent 
to the detection circuit 4111 6 times as shown in 
FIG. 31 for example, the speed at which the CCD is 
scanning the original image OR can be synchronized 



with the speed at which data concerning the above- 
mentioned areas to be used is being sent to the 
-detection circuit 4111. For -example, *he time at 
vhich the data for a strip of width 2n has been read 
by means of the" CCD starting from the top in FIG. 30 
will be considered. At this tine, extraction of the 
above-mentioned areas 1 and 2 should have been 
completed in FIG. 30. That is, it is the precise time 
the relevant area 2 has been co=pletely stored in the 

repeat memory 4110. 

The corresponding time in FIG. 31, that is, 
after reaching a distance of 2n from the top, is the 
time the relevant area 1 has been completely sent to 
the detection circuit 4111 froa the repeat memory 
4110, 8 times. This time is the precise time reading 
of the relevant area 2 from the repeat memory 4110 is 
being started. Thus, the synchronization is achieved. 

In such operation, there is no case where 
the repeat memory 4110 overflows nor does it become 
idle, thus being efficiently used. The reason why the 
top strip of width n in FIG. 31 is blank is as follows. 
During the relevant time, the relevant area 1 is being 
read into the memory A 4 3 01. Simultaneously, the data 
is being sent to the detection circuit 4111 from the 
memory B 4302. However, since no data has been stored 



1 in the memory B, the above-mentioned blank is shown . 

After the above-mentioned 8 times 1 output 
operation has been completed, the data concerning the 
above-mentioned area 2 in FIG. 30 to £>e *ased, which 

5 data has h .a : ^tore: In the memory A 4301 is 

output from the repeat memory 4110. In this time, 
assuming that the data being input to the repeat 
memory 4110 comprises the data concerning the above- 
mentioned areas 3 and 4 to be used, the data thus 

10 input is stored in the memory B 43 02 accordingly in 
accordance with the relevant connections. 'The input 
operation into the repeat memory 4110 is perfomed 
simultaneously with the above-described output 
operation from the same and also they finish 

15 simultaneously. 

Next, in the repeat memory 4110, the input 
data is input to the memory A 4 301 and the data output 
from the memory B 4 3 02 is output from the repeat 
memory 4110. Thus, the connections relevant to the 

20 respective memories A 4301 and B 4302 in the repeat 
memory 4110 are in turn switched between the 
connections shown with the broken lines and the 
connections shown with the solid lines alternately. 
Thus, the above-described simultaneous input/output 

25 operation is performed in turn. 



BNS0OC1D: «jaB_22flT160A^JL> 



By such operation, as shown in FIG. 31, the 
data concerning each of the areas 1-12 to be used may 
i>e output 8 times. Thus, the construction allovs the 
image data concerning each *rea to be output multiple 
times during a single image forming process in the 
image processing apparatus 4 000. Thereby, the image 
data concerning each area, which is output repeatedly 
multiple times can be processed a multiple number of 
similar or different processing ways. 

Further, such a construction for the 
multiple-times output is not necessary to be limited 
to the example shown in FIGS. 3 0 and 31. The size of 
areas to be used in the relevant original imare and 
-the number of times of the output may be arbitrarily 
decided. Further, in one example, even though the 
image data concerning all of the n-n pixels is input, 
use of the same is not always necessary. It is also 
feasible that among the n*n pixels, same are extracted 
appropriately in a manner of thinning, and the 
extracted ones are input to the repeat memory 4110. 
Thereby, the input/storage amount per once may be 
reduced and as a result, increase in the number of 
times of output is possible. In one example, by 
thinning the reading data in each reading area into 
one fourth, it is possible to use the data concerning 
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the reading area 4 times . more frequency for the 
detecting operation and so forth before the start of 
the processing of the subsequent reading area. 

The data delay occurring as a result of such 
use of the repeat -memory 4110 is 2n lines accordingly. 
However, in a case where a determination unit in the 
image processing apparatus 4 000, that is, a 
determining circuit 4703 in FIG. 32 is to function in 
real time, there is no problem if a condition 
described below is met. The delay 2n must be scalier 
than the maximum delay in the delay memory 4109. (The 
2n lines corresponds to the fact that, in the example 
FIG .31, reading in of the relevant area 1 is starred 
from the original image OR at the time corresponding 
15 to the top-left position in FIG. 31, and 2n lines 

later, 8 times of readout for the relevant area 1 is 
completed.) There being no problem means that the 
above-mentioned delay due to the repeat memory 4110 
does not adversely affect on the image forming 
processing speed in the entirety of the apparatus 
4000. 

This data storing method in the repeat 
memory 4110 may use, as illustrated in FIG. 2 9 for 
example, a higher-address storing region 4110a and a 
25 lower-address storing region 4110b. The two storing 
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regions are obtained as a result of dividing the 
relevant storing region. In this case, in one 
example, the higher-address 4110a is aade to 
correspond to the odd-numbered reading areas and the 
lower-address 4110b is oade to correspond to the even- 
numbered reading areas. 

Next, the construction of The detection 
circuit 4111 will be described in detail with 
reference to FIG. 32. 

The detection circuit has n extraction units 
l through n 4701. These extraction units 1 thrcugh n 
4 7 01 respectively comprise either cf two kinds cf 
constructions described below. 

The first kind of construction is a 
specified color extraction circuit and this circuit 
has a construction such as a • speciiic-original 
input/output determining apparatus' disclosed xr. 
Japanese Laid-open Patent No. 2-5537=. The 
construction extracts isage data crr.cerning a certain 
specific color from input image data. The specific 
color in this case cocorises, for example, a color in 
predetermined allowable limits, suci as sky-blue. 
That is, a color is considered to =e the relevant 
specific color even if the shade thereof is different, 
however, a color is a different specific color if the 
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R, G and B components constituting the relevant color 
are differently distributed. 

The second kind -of construction of the 
above-mentioned extraction units 1 -through n -4701 is a 
5 special-color hue circuit. This circuit identifies 

inks referred to as so-called special-color inks used 
in printing of the majority of securities. 

The basic concept of this special-colcr hue 
will be described with reference to FIGS.33A, 333 and 
10 33C. The special-color hue means a color other rhan 
inks of the four kinds, Y, M, C and K such- as 
described above generally used in printing in a 
printer in an image processing apparatus. However, in 
this embodiment, with regard to use of this ten 
special color, it is allowed that these colors V. M , C 
and K are respectively considered a special color. 

In an example, in the above Y (yellow), 
indicated by a reference letter 0 in FIGS.33A, 333 and 
33C, the R (red) and G (green) in the corresponding 
image data remain constant at a relatively high value 
if the relevant image is increased in its density. 
The B (blue) decreases in response to the increase in 
the image density. In contrast to this, in a yellow- 
green color (in a special color), as shown with a 
reference letter P in FIGS.33A, 333 and 33C, the G 
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(green) remains constant at a relatively high value 
independently from the increase in the density 
(similarly to the case for the above-mentioned 
yellow) . in contrast, the B (blue) -decreases in 
response to the increase in the density. Further, the 
R (red) , similarly to the case for the B decreases in 
response to the increase in the density. However, the 
tendency in this decrease is small in comparison to 
the case for the B. 

Thus, extracting of image data corresponding 
to the above-mentioned special-colcr hue may be 
achieved by using special-color hue information. This 
information may be obtained by previously storing 
information concerning the tendency, such as described 
above, in the hue particular to the special doct=ent 
previously set as the discriminaticr. object. Tie hue 
is determined in accordance with the balance ancng the 
respective R f G and B colors or amcr.g the respective 
y, M , C and K colors. 

The broken lines shown in FIGS.33A, 323 and 
33C represent upper and/or lower allowable limits for 
the values indicated by the solid lines in a case 
where the hue information shown in these figures is 
used in the above-mentioned special-color hue 
extraction. The purpose of providing the allowable 



1 limits is to allow for variations such as from 

sampling errors or the like which may occur in 
inputting, vith campling technology, -*he image data 
concerning an original image to be processed. 
5 Further, in such special-color hue 

extraction, it is difficult, due to the corresponding 
characteristics, to distinguish, with respect to hue, 
data concerning color at a low density near to white. 
Thus, extraction error are likely. Such extraction 
10 error may be prevented by using regions where the 

densities of the respective colors are high, that is, 
the right side in FIG.33A-33C, for the discrimination 
resulting in the above-mentioned special-color hue 
extraction. 

15 in an example, for each hue, the respective 

density ratios of the G and B to the R are 
predetermined. Therefore, determining in such use, as 
a criterion, of predetermined allowable limits 
provided for the G and B density radios enables 
20 extraction of the relevant special-color hue. The G 
and B densities relative to the R value may be 
obtained as a previously memory stored value or the 
like, or may be calculated by means of a calculating 
device or the like. The extraction units 1 through n 
25 4701 are provided with multi-value R, G, and B inage 



data sets and output 1-bit data (extraction flag) 
acting as the determination results. 

The operation performed by each of the 
extraction units a through n 4701 acting as -the 
special-color hue circuits will be described with 

reference to FIG. 34. 

In this operation, the parameters used is as 

follows: 

(1) "THR": white-level threshold value for R 

data ; 

(2) "THR": white-level threshold value for B 

data ; 

(3) "THR": vhite-level threshold value for G 

data ; 

(The corresponding color is white if each of the C 
and B data (reflectance) values is in the maximum 
value. ) 

(4) K c : the fixed region in the allowable 
limits in color balance (that is, values shown ir. 
FIG.3 3B) ; 

(5) TK R : the ratio of R in the special-color 

hue; 

(6) TK G : the ratio of G in the special-color 

hue ; and 

(7) TK B : the ratio of B in the special-color 
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hue . 

There, the allowable-limits variation anount 
in the color balance shown in FIGS.33A-33C has been 
considered (the allowable limits may vary depending on 
the level in the color data) • 

Next, the operation performed by the 
extraction units 1 through n 47 01 acting as the above- 
mentioned special-color hue circuits will be 
described. First, in S4 901, the above-mentioned 
respective parameters are set before the commencement 
of the predetermined image forming processing in the 
image processing apparatus 4 000. 

Subsequently, in S4 9 02, together with the 
commencement of the image forming processing, the 
determining described below is made for each pixel in 
the image data of the image to be processed: 

(1) White-data determination (S4903) : If the 
proposition 1 { (R data)>THR} and also { (G data)>TKG} 
and also { (B data)>THB}' is true, then ' white-dara 
determination' result meaning that the image data 
corresponding to the relevant pixel is white is 
delivered , and the procedure continues to the 
subsequent pixel. If the above proposition is false, 
af hue determination 1 is delivered for the image data 
in the relevant pixel (S4905) . 



(2) Hue determination 1 (S4905) : If the 
proposition ' (R value) -TK G /TK R+ K C > (G value) > (R 
value) - Wa/WR-Kc' is ** e -^ination a 

(S4906) is delivered for the image data of the 
relevant pixel. If the proposition is false, a non- 
special-color hue determination result (S4907) meaning 
that 'the relevant pixel does not comprise the 
special-color hue' is delivered for the image data of 
the relevant pixel and S4902 is then performed for the 

subsequent pixel. 

(3) Hue determination 2 (S4906) : If the 
proposition ' (R data) -TK B /TK R+ K C > (B data)>(R 
data).TK 3 /TK R -X c ' is true, the special-color hue 
determination result (S4908) meaning that 'the 
relevant pixel comprises the special-color hue' is 
delivered for the image data of the relevant pixel. 
Then, S4902 is performed for the image data concerning 
the subsequent pixel. If the above proposition is 
false, a n on-special-color hue determination result 
(S4907) meaning that -the relevant pixel does not 
comprise the special-color hue' is delivered for the 
ima ge data of the relevant pixel and S4902 is then 
performed for the subsequent pixel. 

(The ratio for G is calculated in the above- 
mentioned S4905 and the ratio for B is calculated in 
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1 S4 906. The reason why the R is compared with the 

calculated ones is that as is well known, the R dara 
contains G and B components which have not been 
removed by means of the optical filters-) 
5 Each set of R, G and B -data values in the 

above respective propositions represents a color level 
(reflectance data) for the respective color for e==h 
pixel. The operation shown in FIG. 34 shows an example 
of a case where the special-color hue extraction is 
10 executed by using the special-color hue so that the R 
value is the maximum one. A similar operation may be 
performed for a case where the special-color hue is 
used so that the G value or B value is the maxta 
one. That is, in one example where rhe G data is =ade 
15 to be the maximum one, in each of the above-ment::r.ed 
propositions, the parts indicated as 'R' are replaced 
by 'G« and the parts indicated as 'G' are replaced by 
'R' . 

The operation shown in FIG. 34 is performed 
20 on all of the pixels in a predetermined region ir. the 
image to be processed by the image processing 
apparatus 4 000. 

Each of the n counting units 1 through n, 
4702 shown in FIG. 32 counts the number of pixels 
25 extracted by the corresponding one cf the n extraction 
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units 1 through n 4701. That is, the units count the 
numbers of pixels which have been determined to be 
specific-color pixels or special-color hue pixels in 
the extraction units 1 through n 4701. 

The determining circuit in TIG. 32 performs 

the following operation: 

(1) Calculation of (the extracted 
number )+ (the number of pixels in the predetermined 

region) ; and 

(2) calculation of (the extracted number 

i)-r (extracted number j)> 

In these calculation functions (1) and (2), 
(the extracted number) represents the number of 
special-color hue pixels extracted as described above 
by means of the respective extraction units 1 through 
n 47 01. (The number of pixels in the predetermined 
region) represents the above-described number of 
pixels existing in the above-mentioned predetermined 
region in the relevant original image, that is, the 
number of pixels in each nxn area. (The extracted 
number i) and (the extracted number j) represent the 
respective numbers of pixels in two different special 
color hues extracted as described above by means of 
the respective two different extraction units, that 
is, the extraction unit 1 and extraction unit 2 for 



L example, among the n extraction units l through n 

4701. 

This determining unit 4703 -further has the 

■following functions: 

5 (3) According to the result of the 

performance of the above-mentioned (1) and (2) 
calculation functions, it is determined whether or not 
the relevant original image is identical to the 
special document; and 

10 (4) Based on both the determination result 

in (3) and the information stored in a determination 
result storing circuit 4704 in FIG. 4703, it is 
determined whether or net the original is the special 
document. 

15 The determination result storing circuit 

47 04 may store information concerning the calculation 
result of the calculation functions in the above- 
mentioned determining circuit 4703, the calculation 
method used therein, a position associated with the 
2 0 above-mentioned predetermined region and so forth. 

Next, a further concrete construction 
example of the information processing apparatus 4000 
having such a construction will be described. 

In this construction example, the vertical 
25 and horizontal size nxn of each 'used area' 1-12 



BNSOOCID: «saB_22971 SSA_JU> 



10 



ir6 

(however, the entire region shown in the drawing is a 
very small part of the image to be processed by the 
image processing apparatus 4000) is 64x64. That is, 
if the pixel density is 400 dpi (dots per inch) , the 
relevant size is 4mmx4na. 

In the construction in FIG -32, the 
respective extraction units 1 through n 4701 cozprise 
the respective extraction units 1-6 (4701). Among 
them, the extraction unit 1 extracts the image data 
concerning the pixels corresponding to a certain 
specific color (the magenta-like color in the pa-tern 
BE in one-thousand-yen note in the Bank of Japan note 
shown in FIG . 35 for exa=?le) . The extraction ur.it 2 
extracts the image data concerning -he pixels 
15 corresponding to another specific cclor (the cyan-like 
color in the pattern BE in the one- -housand-yen note 
shown in FIG. 35 for example). The extraction ur.it 3 
extracts the image data concerning -he pixels 
corresponding to a special-color hue (the hue ir. the 
2 0 human figure HF in one-thousand-yer. note shown in 

FIG. 35 for example). The extraction unit 4 extracts 
the image data concerning the pixels corresponding to 
another special-color hue (the magenta-like hue in the 
pattern BE in the one-thousand-yen note in the Bank of 
25 Japan note shown in FIG . 35 for example). The 
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extraction unit 5 extracts the image data concerning 
the pixels corresponding to another special-color hue 
(the cyan-like hue in the pattern BE in one-thousand- 
•yen note in the Bank of Japan -note shown in FIG. 35 -for 
example) . The extraction unit 6 extracts the image 
data concerning the pixels corresponding to another 
specific color (the background region such as 
described above for the one-thousand-yen note in the 
Bank of Japan note shovn in FIG.35 for example). 

First, the reading operation of the original 
image to be processed by means of the scanner in the 
image processing apparatus 4000 is started. By this 
reading operation, the image data corresponding to the 
images associated with the preset plurality of ■ 
predetermined areas (the respective 1 areas to be used' 
1-12 in FIG. 30, for example) is inpur and stored in 
the repeat memory 4110 in sequence as described above. 
Further, simultaneously, the stored data is repeatedly 
read and output* 

The above-menzioned extraction units 1, 2, 
and 6 (4701) extract the image data concerning the 
images corresponding to the specific colors such as 
described above from the image data output from the 
repeat memory 4110. Simultaneously , the above- 
mentioned extraction units 3, 4, and 5 (4701) 



respectively extract the image data concerning the 
images corresponding to the special-color hue such as 
described above from the image data output from the 
repeat memory 4110- The image data sets extracted by 
means of these extraction units 1-6 are input to the 
counting units 1-6 corresponding to them and these 
counting units respectively count as described above 
the relevant numbers of pixels. 

Subsequently, using the counted values in 
these counting units 1-6, the determining unit 4703 
performs the following operation as described above: 

A-l: The ratio of the rurber of pixels 
counted in the above-mentioned counting unit 1 for the 
first area in FIG. 30 for example, to the total number 
of pixels in the extraction object area (that is, the 
first area), that is, the ratio of the special-color 
hue pixels existing in the relevant area is 

calculated . 

A-2: The ratio of the nuzber of pixels 
counted in the above-mentioned counting unit 2, for 
the second area in FIG .30 for example, to the total 
number of pixels in the corresponding extraction 
object area (that is, the second area), that is, the 
ratio of the special-color hue pixels existing -in the 
relevant area is calculated. 



A-3: The ratio between the numbers of pixels 
counted by the counting unit 1 and the counting ur.it 
2. 

A-4: The ratio of the number of pixels 
counted in the above-mentioned counting unit 3 for the 
third area in FIG. 30 for example to the total number 
of pixels in the corresponding extraction object area 
(that is, the third area), that is, the ratio of the 
special-color hue pixels existing in the relevant 
third area is calculated. 

A-5: The ratio of the number of pixels 
counted in the above-mentioned counting unit 4 fcr the 
fourth area in FIG. 30 for example to the total nunber 
of pixels in the corresponding extraction object area 
(that is, the fourth area), that is, the ratio of the 
special-color hue pixels existing in uhe relevant 
fourth area is calculated. 

A-6: The ratio between the numbers of pixels 
counted by the counting unit 5 and the counting unit 
6. 

A-7: The ratio between the numbers of pixels 
counted by the counting unit 3 and the counting unit 
4 . 

Finally, the determination result storing 
circuit 4704 stores the respective calculation results 



l6o 

obtained in the above-mentioned A-l through A-7 . 
Then, the determining circuit 4703 delivers the 
determination as to whether or not the relevant 
original image is identical to the relevant 
predetermined special document, as a result outputting 
a duplication preventing signal if necessary. 

A concrete operation result example of such 
operation will be described. 

In the example, a case will be described 
where data processing operation such as described 
above is performed on the pattern region BE and human 
figure region KF. 'Pattern region' refers to a region 
other than a natural picture. Natural picture refers 
to a region, including the human figure region, in an 
image formed with light and shade represented. First, 
for the pattern region BZ, the ratios resulting from 
the respective operation as indicated in the above- 
mentioned A-l through -7 will be as follows: The 
result of A-l is 1:10, the result of A-2 is . 1:10, the 
result of A-3 is 1:1, the result of A-4 is 1:10, the 
result of A-5 is 1:10, the result of A-6 is 0:8, and 
the result of A-7 is 1:1. 

In this case, these result of A-l through 
A-7 represent the results of respectively counting of 
the magenta specific color in the partem region by 
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means of the counter 1; the cyan specific color in the 
pattern region by means of the counter 2; the special- 
color hue in the human figure region by means of the 
counter 3; the magenta special-color hue in the 
5 pattern region by means of the counter 4; the cyan 

special-color hue in the pattern region by means of 
the counter 5; and the white-background specific 
color. 

The respective results in the above- 
10 mentioned A-l through A-5 and A-7 enables determining 
that the relevant original image is identical to uhe 
relevant special document. If an 'identical' result 
is obtained, to the special document has been made, 
the determining circuit 4703 outputs the duplication 

15 preventing signal. 

Next, for the human figure region HF, the 
ratios resulting from the respective operation as 
indicated in the above-mentioned A-l through A-7 vill 
be as follows. The result of A-l is C:10, the result 
of A-2 is 0:10, the result of A-3 is 0:0, the result 
of A-4 is 0:10, and the result of A-5 is 0:10. A-6 i: 
10 as a result of adding both, meaning that there 
exists only special-color hue. A-7 is 0:0. Among 
them, the above-mentioned result in A-6 enables 
25 determining that the relevant original image is 
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identical to the special document. The determining 
circuit 4703, due to this determination result, 
-outputs -the duplication preventing signal. 

If the determining processing *or the human 
figure region HF in the paper money in PIG. 35 is 
performed after the determining processing for the 
pattern region BE is performed, it may be that the 
determining circuit 4703 reads, from the determination 
result storing circuit 4704, the detection result from 
the other detection region (the pattern region BE in 
the example of the paper money in FIG. 35) . In this • 
case, only if the result of -identical to the special 
document' was obtained as a result, does the 
duplication preventing signal may be output. By such 
a procedure, the final decision is made as the result 
of the determining processing performed on both 
regions, the pattern region BE and human figure region 
HF. Thus, the deternination result may be improved in 

its accuracy. 

Further, thanks to the functions in the 
repeat memory 4110 as described above, the image data 
concerning the same predetermined region may be 
repeatedly used for the determining processing. Thus, 
it is possible to the same processing is repeated on 
the same image data or it is also possible to perform 
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I different determining processing as a result of 

altering parameters used in the relevant determinrng 
processing for .example. Such a plurality of 
-determining processing sets resulting from parameter 
5 alteration may comprise a way in which a parameter is 

gradually altered in the determining for the same 
special document, or may comprise a way in which the 
determining processing is performed for a plurality of 
different special documents resulting from altering 
10 the parameters in the determining processing. 

This first embodiment consists of five kir.ds 
of first-fifth characteristics described below, in the 
sixth aspect of the present invention. However, i~ is 
possible that: implement another embodiment which 
15 comprises only some (but at least one) of these five 
kinds of characteristics. 

The characteristics of the first kind are 
that specific-color or special-color hue pixels are 
counted in a predetermined region. Then, if the ratio 
2 0 of the resulting number of pixels to the total nuzrer 
of pixels in the predetermined region is a 
predetermined reference value, it is determined t-l-.it 
the relevant original- image comprises the special 
document. If it is determined to comprise the special 
25 document, the image forming processing concerning the 
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L relevant original image is restricted. 

The characteristics of the second kind are 
that the pixels of at least two different specific 
colors or special-color hues "are counted for the 
5 predetermined region. Then, the ratio(s) among the 

plurality of numbers of pixels is (are) calculated. 
Then, if the ratio (s) is (are) a predetermined 
reference ratio, it is determined that the relevant 
original image is the special document. If it is 
10 determined to comprise the special document, the image 
forming processing concerning the relevant original 
image is restricted. 

The characteristics of the third kind are 
that the pixels of at least one specific color or 
15 special-color hue and the pixels corresponding to the 
background region are respectively counted for the 
image in the predetermined region. Then, the ratio(s) 
among the plurality of numbers of pixels is (are) 
calculated. Then, if the ratio (s) is (are) a 
predetermined reference ratio, it is determined that 
the relevant original image is the special document. 
If it is determined to comprise the special document, 
the image forming processing concerning the relevant 
original image is restricted. 

The characteristics of the fourth kind are 
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L that such determining processing is performed on at 
least two predetermined regions in the relevant 
predetermined region. 

The characteristics of the fifth kind Are 
5 that the R, G and B values concerning the 

corresponding reference image are previously stored. 
Then, these values are compared with the R, G and B 
values in the original image. The special-color hue 
ratio is examined among the pixels. Thus, such 
10 determining processing is performed. 

Next, with reference to FIGS. 36-38 , an ir.age 
processing apparatus 5000 in a second embodiment in 
the sixth aspect of the present invention will be 
described . 

15 m this embodiment, respective reference 

allowable limits for the *G3 image data values 
corresponding to a predetermined special document are 
previously stored. Then, at the time of duplication 
of a color original image, it is determined whether 
or not each color image data set in the relevant 
original image is within the allowable limits. Thus, 
it is determined whether or not the relevant original 
image is identical to the relevant special document. 

First, the general construction of the i=:age 
25 processing apparatus 5000 in this embodiment will be 
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described with reference to FIG. 36. This image 
processing apparatus 5000 comprises: system controller 
5102 for controlling the entire apparatus; image 
scanner 5104 for inputting an original image to be 
processed; H correction unit 5105 for performing Z 
correction such as described above on the thus input 
image data; complementary color generation unit 5106 
for performing complementary color generation 
processing on the R, G and B image data on which the $ 
correction has been performed; UCR black generation 
circuit 5107 for performing a well-kr.own UCR (under 
color removing) black generation processing on the Y, 
M and C image data which has been ob-ained as a result 
of the complementary color generation processing; 
selector 5108 for selectively output~ing the Y, K, C 
and K respective image data sets which have been rhus 
generated (in this embodiment, since only one 
photosensitive element for the development is provided 
and a color printer for sequentially developing Y, K, 
C and Bk is used, a method is employed in which the 
selector is thus provided for sequentially selecting 
the Y, M, C and Bk respective image data sets and 
outputting them accordingly) ; tone processing unit 
5109 for performing tone processing such as described 
above on the image data which has been selectively 
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L output by the selector 5108; laser printer 5110 for 

printing the corresponding image on a recording paper 
sheet using the image data on which the tone 
processing has been thus performed; synchronization 
5 control circuit 5111 for establishing the 

synchronization in signal processing among the 
respective elements 5104-5107 and 5110; -automatic 
original carrying unit (ADF, auto-draft feeder) 5101; 
control unit 5103 for an operator to specify various 
10 operation to the apparatus 5000 and for displaying 

information of various kinds relevant to the operation 
of the apparatus 5000; reference value storing circuit 
5116 for previously storing reference R, G and B 
information concerning an image of special documer.z 
15 such as paper money; comparing circuits 5113-5115 for 
comparing the R, G and B data concerning the original 
image to be processed with the above-mentioned 
previously stored reference R, G and B inf ormatior.; 
and AND gate 5112 for performing a logical AND 
operation on the output values of the respective 
comparing circuits 5113-5115. 

In the above-mentioned reference value 
storing circuit 5116, the reference R, G and B 
information for the above-mentioned special document 
is stored, in the forms (R information {a 1 to a 2 ) , G 
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information (B x to B 2 ) , and B information to $ 2 )) 

as shown in FIG. 37 allowing for variations and errors 
*hich may occur in reading of the original image to be 
processed. 

Through the above-mentioned comparing 
circuits 5113-5115, such R, G and B reference 
information sets are respectively compared with R, G 
and B data sets concerning the original image to be 
processed in accordance with a flow chart shown in 
FIG. 38. 

That is, in one example, for R data, the R 
value is compared with the reference information upper 
limit value a x in S5301R. If (R value) >a^, the 
execution flow goes from S5302R to S5303R. 
Subsequently, the R value is compared with the R 
reference information lower limit value a 2 - If (R 
data)^^ in S5301R, the execution flow goes from 
S53 02R to S5305R. Then, the normal duplication 
processing is performed. 

If (R data)<er 2 in S5304R comparison, the 
execution flow goes from S5304R to S5306R. Then, it 
is determined that the R data is between the reference 
allowable limits, a x and a 2 . Then, the flow of the 
image data signal is cut. Further, if (R data^a, as 
the result of the S5303R comparison, the execution 
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1 goes from the S5304R to S5305R. Then, the normal 

duplication processing is performed. If the flow cf 
the image data signal is cut as mentioned above, the R 
image data does not arrive at the laser printer 5110. 

5 Thus, the regular image forming is not performed az:d 

therefore the relevant special-document forgery en be 
prevented . 

Processing similar to such processing by 
S5301R-S5305R relevant to the R image data set is 
10 performed on each of the G and B image data sets fcy 

the respective steps S5301G-S5305G and S5301B-S53C53, 
in parallel to the processing relevant to the R d=ta 
set. 

15 [EMBODIMENTS OF THE SEVENTH ASPECT] 

Respective general constructions of imare 
processing apparatuses in first and second embodirsnts 
in the seventh aspect of the present invention will be 
described. 

2 0 The image processing apparatus in the first 

embodiment of the seventh aspect of the present 
invention comprises: data extracting means for 
extracting predetermined data from icage data 
concerning an original image to be processed; stcring 

25 means for storing the predetermined data extracted by 
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means of the data extracting means; shape detecting 
means for detecting the shape in the image indicated . 
by the above-mentioned predetermined <data; determining 
-means for determining whether or not the shape 
detected by the shape detecting means comprises a "line 
and the width of the line is uniform along the 
longitudinal direction thereof; and line number 
detecting means for detecting as to whether or not the 
number of lines existing in the relevant original 
image is a predetermined number, which lines have been 
determined to have uniform widths by means of the 

determining means. 

The image processing apparatus in the second 

embodiment of the seventh aspect of the present 

invention comprises: data extracting means for 

extracting predetermined data from image data 

concerning an original image to be processed; storing 

means for storing the predetermined data extracted by 

means of the data extracting means; shape detecting 

means for detecting the shape in the image indicated 

by the above-mentioned predetermined data; line 

determining means for determining whether or not the 

shape detected by the shape detecting means comprises 

a line; and line interval detecting means for 

detecting as to whether or not the distance(s) between 
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1 a plurality of lines is (are) uniform along the 

longitudinal ai^ect^ion of the lines in a case where 
there exist the plurality of lines which have been 
-determined to be lines by aeans £f the line 
5 -determining means. ; ^ 

Nextjthe construction in the image 
processing apparatus 6000 in the first and second 
embodiments in the; seventh aspect of the present 
invention will be described in detail with reference 
10 to FIG.391 The construction shown in FIG. 39 is a 

construction common to the respective first and second 
embodiments in the seventh aspect of the present 
invention. 

The well-known halftone-dot separating 
15 method (a detecting method by detecting pitches 

between halftone dots, that is, dots constituting ar. 
image) may be used for detecting as to whether or r.ot 
an image to be used and processed comprises one which 
has been formed in the planographic printing methcd (a 
20 printing method using a halftone screen as an original 
plate for example). Similarly, in the image 
processing apparatus 6000 in the embodiments, line 
pattern extraction is performed for detecting as to 
whether or not an image comprises one formed in tie 
25 intaglio printing method (different from the fact that 
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an imagA^forined i n the / planographic printing method 
comprises dots, an image formed in the intaglio 
printing Method comprises continuous lines) • 

Kormally in almost every -case/ the special 
document such as paper money , securities and so forth 
is produced by printing - with the intaglio printing 
method. In the seventh aspect of the present 
invention, information particular to the line drawing 
formed in the intaglio printing method is used* 
Thereby; it is detected as to.; whether or not an 
original to be processed comprises ~ the special ' 
document. Then, this detecting result is used for 
controlling the duplication operation in the image 
processing apparatus 6000. 

Among lines used in the intaglio printing, 
there exist lines of three types, type-one lines, 
type-two lines and type-three lines (such lines nay be 
referred to as picture lines) as described below. 

(1) The type-one line: This is the boldest 
among three types and is used for outlines, shades and 
so forth, in an object to be expressed by the relevant 
printing. 

(2) The type-two line: This is a line having 
medium boldness among the three types and is used for 
adding lines having different angles from the outlines 
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drawn with the above-mentioned first lines so as to 
give a perspective effect and/or texture in the 

relevant object. 

(3) The type-three line: This is actually a 
•point'. That is, this is used for adding small 
points so as to add realism. 

By finding such picture lines in an image to 
be processed and by detecting the lengths of the 
picture lines, it can be determined whether or not the 
image is one formed by intaglio printing. 

In the first embodiment of the seventh 
aspect of the present invention, the data concerning 
such picture lines is extracted from the image data 
concerning the image, to be processed. Then, detection 
of widths, length and so forth in the picture lines is 
performed. Thus, it is determined whether or not the 
image to be processed comprises the special document 
such as paper money or so. 

It can be seen that there are few general 
images, other than the special document such as paper 
money, securities and so forth, in which fine lines 
are used such as those used in such special docur-er.t. 
Therefore, a generally reliable discrimination of the 
special document such as paper money or so may be made 
by detecting of such fine lines. There may be a case 



where such fine lines are used in drawings (fine 
mechanical drawings for example) or graphs (cross- 
xuled paper or the like). However, the first 
embodiment in the seventh aspect in the present 
invention, in order to ensure distinguishing of 
special document such as paper money from such 
drawings, graphs or the like, uses characteristics 
particular to the special document such as paper money 
is used. That is, the result of determining as to 
whether or not such fine lines exist in a 
predetermined region is used. Thus, the accuracy of 
the discrimination is further improved. 

With reference to FIG. 39, the image 
processing apparatus 6000 comprises: MTF correction 
unit 6101, RG3 Z correction unit 6102, color 
correction unit 6103, size variation unit 6104, create 
unit 6105, YMCK If correction unit 61C5, filter 61C7 
and tone correction unit 6108, respectively having 
constructions similar to the elements having the same 
names already described in the description with 
reference to FIG. 26 for the embodiment in the six^h 
aspect of the present invention. 

The image processing apparatus 6000 further 
comprises an extraction circuit 6109. This circuit 
6109 extracts the image data, corresponding to a 



or 

predetermined region in the original image to be 
processed, from the respective R, G and B image data 
signals input from the above-mentioned MTF correction 
unit 6101. Further, the extraction unit €109 converts 
the input multi-value image data indicating multi-tone 
into the corresponding black-and-white two-value inage 
data. Then, the same circuit removes the image data, 
in the relevant original image, corresponding to 
unclear extremely fine lines and/ or isolated points 
which are surrounded by a background region such as 
described above. Further, the extraction circuit 6109 
performs the well-known outline tracing processing for 
tracing outlines comprising clear fine lines in 
accordance with the image data, which includes oniy 
necessary approximately clear fine lines as a result 
of the above removal of the unnecessary extremely fine 
lines and isolated points. 

Further, the image processing apparatus £000 
comprises a memory 6110 for storing isage data 
extracted by means of the extraction circuit 6109. 

Next, the detailed construction and 
operation of the above-mentioned extraction circuit 
6109 will be described. As described above, the 
extraction circuit 6109 extracts an isage data sigr.al 
corresponding to a region other than the white 
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background in the corresponding original image, fro= 
the respective R, 0. and B image data values, each 
saving multiple values. A method in which the 
brightness signal is converted into a two-value . S ignal 
,nay be used and also another method may be used such 
as that in which image-data of a specific color such 
as G color for example is extracted. 

The above-mentioned 'converting the 
brightness signal into -the two-value signal' means 
that the brightness signal obtained by performing an 
operation using the specific ratios of the K, G and B 
image data is converted into the binary signal. The 
operation may be to apply an operational unit such as 
(0.7.R+0.2-G+0.1.B) for example. Then, this operation 
result is converted into the binary signal. 

The memory 6110 comprises a so-called bit- 
map memory and the binary image data output by the 
extraction circuit 6109 is written in the memory 6110 
by the extraction circuit 6109. The extraction 
circuit 6110, which thus wrote the binary image da^a 
in the memory 6110, removes unnecessary extremely fine 
lines and isolated points such as described above from 
that written image data with performing the operation 

shown in FIG .40. 

First, in S6201 in FIG. 40, 'thinning' 
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processing is performed. This •thinning- processing 
means processing described below. In order to process 
image data corresponding to a certain pixel, this 
pixel is assumed to be the pixel corresponding to 
i image data, having a value l, shown as center data CD 

in FIG. 41 (that is, representing 'black' of black and 
white) . The pixels having circle marks is correspond 
to image data values having values I. In the case, 
where each of the 12 pixels such as shown in TIG. 41 
LO containing circle marks comprises a pixel having value 
1, (among the (vertical 5) x (horizontal 5), totaling 24 
peripheral pixels excepting the relevant pixel CD) , no 
processing is performed on the image data unit 
corresponding to the center pixel CD. 
15 on the other hand, even if even one pixel 

having the value 0 (that is, representing 'white') is 
included in the 12 peripheral pixels containing circle 
marks, the data concerning .'the center pixel CD to be 
processed is altered to be the value 0. 
20 Next, the 'thickening' processing in S6202 

in FIG. 4 0 comprises processing as described below. A 
pixel to be currently processed is taken to comprise a 
center pixel CD in FIG. 42. If at least one pixel in 
the 24 pixels surrounding the relevant center pixel CD 
25 comprises a pixel having the value 1, the data 
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concerning the center pixel CD is altered to be the 
value 1 even if the data has had the value 0. 

Then, in S6202A in FIG. 40, the image data 
for the pixel processed in S6201 and S6202 is 
inverted. 

Then, in S6203 in FIG.40, the logical AND of 
the image data value, in the thus reversed pixel and 
the value on which the processing in the above- 
mentioned S6201-S6202A is obtained. By such a 
procedure, unnecessary extremely fine lines and 
isolated points such as described above can be removed 
from the data written in the memory 6110- 

The reason that the pattern shown in FIG. 41 
used in the 'thinning 1 processing is made to be 
different from the pattern shown in FIG. 42 used in the 
"thickening" processing is that, thereby, further 
appearing of unnecessary isolated points as a result 
of performing such 'thinning 1 , 'thickening' processing 
can be prevented. However, the patterns for the 
'thinning' and 'thickening' processing are not 
necessary to be limited to those such as shown in 
FIG. 41 and FIG. 42. They may be altered arbitrarily as 
is appropriate and both the patterns may be identical. 

Next, the extraction circuit 6109 performs 
the above-mentioned outline tracing processing. Even 



if any isolated points are left as the result of the 
above-mentioned 'thinning' and 'thickening* 
processing, the remaining isolated points can be 
removed by the outline tracing processing. That is, 
in the outline tracing processing, the outline 
associated with the small isolated point is naturally 
small. Thus, the loop formed as a result of tracing 
the relevant outline is small. Image data 
corresponding to such a small loop can be removed. 

As a result of such outline tracing 
processing, only image data concerning necessary clear 
fine lines remain. These clear fine lines comprise 
fine lines such as ones which correspond to the fine- 
line patterns in the image associated with the special 
document such as paper money or so. Since such fine 
lines have been formed in the intaglio printing, the 
relevant lines comprise clearer fine lines in than to 
those in other general images formed in the 
planographic printing. 

Whether or not fine lines are contained in 
the image data remaining after the removal of 
unnecessary image data such as mentioned above may be 
determined by using the result of, determination 
whether or not the tracing result is obtained 
corresponding to the fine lines as a result of, 
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performing the above outline tracing, such as 
mentioned above. Alternatively, the image data stored 
in -memory -6110 comprising bit map -as -described *bove 
may be used as follows. The above determination may 
be made based on the result of counting the number of 
successive bits in the JLmage data. 

Finally, it is determined whether or not 
more than a predetermined number of clear fine lines 
are contained in a predetermined region in the 
relevant original image. If the result of the 
determination is that more than the predetermined 
number of such file lines are present, it is 
determined that the relevant image has been formed in 
the intaglio printing. As a result, the operation in 
the image processing apparatus 6000 is controlled so 
that the regular image processing cannot be performed. 
By such control, image data may be intentionally 
replaced of data may be modified so that certain 
patterns are smudged and so forth. Thus, the normal 
duplication operation is prevented from being 
performed. Thus, the forgery of the special document 
such as paper money or so can be prevented. 

In this first embodiment of the seventh 
aspect of the present invention, the above-mentioned 
unclear line which is to be removed is taken to 
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comprise a line having a width equal to or less than 
two pixels. However, the width of the fine line to be 
removed nay be freely set by altering various 
processing parameters used in the flow chart shown in 
FIG. 40. 

in one example, if it is desired that a fine 
line to be removed comprises one having a width equal 
to or less than n pixels, it can be achieved by 
further performing isolated-point removal processing 
for an n-pixel width. Further, it is also possible to 
detect a fine line having an n-pixel width by using a 
pattern matching method. 

A summary of the operation in the first 
embodiment of the seventh aspect of the present 
invention will be described with reference to FIG. 
First, in S6501, a paper-money flag is reset. Then, 
in S6502, removal of extremely fine lines and isolated 
points and outline tracing are performed as described 
above. Then, in S6503, it is determined whether or 
20 not clear fine lines exist in the predetermined region 
in a number greater than a predetermined number. If 
it is determined as a result that more than the 
predetermined number of clear lines are present, it is 
determined in S6504 that the relevant original image 
25 comprises the special document such as paper money or 
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so, the paper-money flag being thus set. By the 
paper-money flag being thus set, the image processing 
apparatus 6000 is controlled as described above so 
-that the normal duplication operation is prevented 
from being performed on the relevant original Image in 
the image processing apparatus 6000. Thus, the 
forgery of the special document such as paper money 

can be prevented. 

On the other hand, if the determination in 

S6503 comprises one that clear fine lines do not exist 
in the predetermined region in a number greater than 
the predetermined number, it is determined - in S6505 
that the relevant original image does not. comprise the 
special image such as paper money, the paper-money 
flag being thus reset. Thus, by the paper-money flag 
being reset, the normal duplication operation is 
performed on the relevant original image in the image 

processing apparatus 6000. 

A summary of the operation in the second 
embodiment of the seventh aspect of the present 
invention will be described with reference to FIG. 44 . 
First, in S6601, a paper-money flag is reset. Then, 
in S6602, removal of extremely fine lines and isolated 
points and outline tracing are performed as described 
above. Then, in S6603, it is determined whether or 
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not the distance between the above-mentioned clear 
fine lines is uniform along the longitudinal direction 
Of the fine lines. If it is determined as a result 
that the distance is not uniform, it is determined in 
S6604 that the relevant original image comprises the 
special document such as paper money or the like, the 
paper-money flag being thus set. -By the paper-money 
flag being thus set, the image processing apparatus 
6000 is controlled as described above so that the 
normal duplication operation is prevented from being 
performed on the relevant original image in the image 
processing apparatus 6000. Thus, the forgery of the 
special document such as paper money can be prevented. 

On the other hand, if the determination in 
S6603 comprises one that the distance is uniforn, it 
is determined in S6605 that the relevant original 
image does not comprise the special image such as 
paper money, the paper-money flag being thus reset. 
Thus, by the paper-money flag being reset, the normal 
duplication operation is performed on the relevant 
original image in the image processing apparatus 6000. 

[EMBODIMENTS IN THE EIGHTH ASPECT) 

General constructions of relevant 
embodiments in the eighth aspect of the present 
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invention will be described* 

First , a duplicator in the first embodiment 
in the eighth aspect of the present invention 
comprises: a .specific hue region extracting means for 
extracting, from input original image data, data 
concerning the shape of a specific hue region having 
specific hue in the original image; pattern storing 
means for previously storing information concerning 
the shape of a specific hue region in a special 
document corresponding to the discrimination object; 
hue histogram storing means for previously storing a 
hue histogram concerning image information in the 
relevant specific hue region in the special document; 
pattern matching means for comparing, with use of a 
pattern matching method, the above-mentioned shape 
data of the specific hue region in the original image 
with the shape information for the special document 
stored in the pattern storing means; and 
discrimination means for discriminating as to whether 
or not the relevant original image is identical to the 
relevant special document as a result of comparing the 
hue histogram in the original image with the 
corresponding hue histogram in the special document if 
the result of comparison in the pattern matching 
method comprises 'agreement 1 . 



1 The duplicator in the second embodiment in 
the eighth aspect of the present invention comprises: 
the specific hue region extracting aeans, pattern 
-storing means and pattern matching seans used in the 

5 above first embodiment; two-hue pixel number storing 

means for previously storing the ratio of the number 
of pixels of a predetermined hue to the -number of 
another predetermined hue in the corresponding 
specific hue region in the relevant special document; 

10 and discrimination means for discriminating as to 
whether or not the relevant original image is 
identical to the relevant special document "as a result 
of comparing the above-mentioned special document 
pixel number ratio stored in the twc-hue pixel number 

15 storing means with the corresponding pixel number 

ratio obtained for the original image , if the resulr 
of comparison in the pattern matching method comprises 
1 agreement ' . 

The duplicator in the third embodiment in 

2 0 the eighth aspect of the present invention comprises: 

Seal-mark region extracting means for extracting iziage 
data, corresponding to the seal-mark region in the 
relevant original image, from the input original image 
data; pattern storing means for previously storing the 
25 peripheral shape of the seal-mark region in the 
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relevant special document; connecting number storing 
aeans for previously storing the number of lines at a 
point (referred to as a connecting point, hereinafter) 
at which a plurality of lines connect with one 
another, namely, the connecting number in the 
peripheral region of the seal-mark region in the 
special document; pattern matching means for 
comparing, using the pattern matching method, the 
peripheral shape of the seal-mark region in the 
original image with the stored peripheral shape of the 
seal-mark region in the special document; and 
discrimination means for discriminating as to whether 
or not the relevant original image is identical tc the 
relevant special document as a result of comparing the 
connecting number in the peripheral region of the 
seal-mark region in the original image with the s.=red 
connecting number in the peripheral region of the 
seal-mark region in the special document if the result 
of pattern matching comparison comprises • agreement ■ . 

The duplicator in the fourth embodiment in 
the eighth aspect of the present invention comprises: 
the seal-mark region extracting means, pattern stcring 
means and pattern matching means, used in the above- 
mentioned duplicator in the third embodiment; storing 
means for previously respectively storing the 
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connecting number in the seal-mark region periphery as 
described above and the distance (s) among the 
plurality of connecting points in the image of the 
special document; agreement detecting means for 
detecting whether or not the stored connecting nurber 
agrees with the corresponding connecting number 
concerning the relevant original image if the result 
of the pattern matching comprises agreement; two- 
connecting-point distance calculating means for 
calculating the distance(s) among the plurality of 
connecting points in the seal-mark region periphery 
such as described above in the original image if "the 
above-mentioned agreement detecting means determines 
that they agree with one another; and discrimination 
means for discriminating as to whether or not the 
original image comprises the special document as a 
result of comparing the calculated distance with the 
above-mentioned stored two-connecting-point distar.ce. 

The duplicator in the fifth embodiment in 
the eighth aspect of the present invention comprises: 
the seal-mark region extracting means, pattern stcring 
means and pattern matching means used in the abovs- 
mentioned duplicator in the fourth embodiment; stcring 
means for previously respectively storing the 
connecting number in the seal-mark region periphery in 
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the special document image as described above and the 
below described determination number of pixels ; 
-agreement detecting means for -detecting -whether -or not 
-the stored connecting -number agrees with the 
corresponding connecting number concerning the 
relevant original image if the result of the pattern 
matching comprises agreement; normal-line calculating 
means for calculating the normal line passing through 
the center point between the two connecting points in 
the seal-mark peripheral region such as described 
above in the original image; and discriminating means 
for counting the number of specific-hue pixels lying 
on the calculated normal line, said means comparing 
the counted number with the corresponding number 
(above-mentioned determination number of pixels) in 
the special image so as to discriminate as to whether 
or not the original image comprises the special 
document. 

The duplicator in the sixth embodiment of 
the eighth aspect of the present invention comprises 
discriminating means for discriminating as to whether 
or not the relevant original image comprises the 
special document based on the determination as to 
whether or not the arrangement of letters or picture 
patterns in the original image comprises a 



I predetermined arrangement. 

The duplicator in the seventh embodiment in 
the eighth aspect of the present invention comprises: 
region separating means for separating the original 
5 image into a picture region and letter region; 

comparing and collating means for comparing the above 
separation result with the previously registered 
corresponding region separation result concerning the 
special document; and discriminating means for 
10 discriminating as to whether or not the original i=age 
comprises the special document based on the above 
comparing and collating result. 

Next, each embodiment will be described in 

detail 

15 First, the duplicator 7000 in the first 

embodiment of the eighth aspect of the present 
invention will be described in detail with reference 
to FIG. 45. 

The duplicator 7 000 comprises scanner ur.it 
7101 for inputting an original image to be processed; 
ircage processing unit 7102 for performing, on the thus 
input image data, shading correction processing, * 
correction processing and tone correction processing 
or the like such as described previously; printer unit 
25 7103 for printing, on a recording paper sheet, the 
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thus image-processed image data; operation display 
unit 7104 for specifying the number of copies and/or 
the well-known various image modification processing 
modes; special-document discrimination unit to which 
the image data .is input by the scanner unit 7101 and 
which discriminates as to whether or not the relevant 
original image comprises the special document such as 
paper money or so; and main control unit 7106 for 
controlling the above respective components. 

The construction of the above-mentioned 
special document discrimination unit 7105 will be 
described with reference to FIG. 46. 

This unit 7105 comprises: specific hue 
region extraction processing unit 7201 for extracting, 
from the R/G and B image data input through the 
scanner unit 7101, the data corresponding to a region 
having a specific hue in the original image; 
binarization processing unit 7202 for converting into 
two-value data, as described above, the thus extracted 
data concerning the specific hue region; RAM (random 
access memory) 7203 for storing therein the thus two- 
value-data converted image data for use in pattern 
matching; ROM (read only memory) 7204 for previously 
storing therein the pattern information and hue 
histogram concerning the specific hue region such as 
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described above in the special document image such as 
paper money to be used in discrimination by means of 
the discrimination unit; pattern matching processing 
unit 72 05 for comparing, using a pattern matching 
method, the shape data, concerning the relevant 
region, stored in the RAM 7203 with the shape 
information stored in the. ROM 7204 ; and hue histogram 
calculating unit 7206 for calculating the 
corresponding hue histogram from the image data 
concerning the specific hue region in the original 
image; and discrimination processing unit 72 07. If 
the comparison result in the pattern matching 
processing unit 7205 comprises agreement, the 
discrimination processing unit 7207 compares the hue 
histogram, concerning the original image, calculated 
by the hue histogram calculating unit 72 06 with the 
hue histogram, concerning the special document, stored 
in the ROM 7204. Then, the unit 7206 discr iruinates as 
to whether or not the original image is identical to 
the special document based on the comparison result. 

Operation flow in the discrimination 
processing in the discrimination unit 7105 will be 
described with reference to FIG. 47. 

In order to simplify the description, it is 
assumed that the special document to be used in the 



1 discrimination processing comprises paper money of the 
Bank of Japan note. Further, it is also assumed that 
the relevant specific hue region comprises the 
vermilion seal in "the paper money -and "the specific hue 

5 comprises the hue in the background region such as 

described above located immediately inside the 
vermilion seal peripheral region. The\ vermilion seal 
means the region ST shown in FIGS. 11 and 12 with 
respect to the one-thousand-yen note for example. The 

10 background region located immediately inside of this 
peripheral region means the region IA. 

First, in S7301, the specific region 
extraction processing unit 7201 extracts the data 
corresponding to the region having the specific hue in 

15 the original image from the R f G and B image data 
input through the scanner unit 7101. In this 
extraction of the specific hue region, the number of 
pixels having the image data meeting conditions (S-l) 
to (8-3) below is counted for each main scan line. A 

2 0 histogram is formed in which the counting result for 

each main scan line is arranged in the sub-scan line 
direction. By using the histogram, the vermilion seal 
region is found. 

R data=R 0 ±a ••• (8-1) 
25 G data=G Q ±a (8-2) 
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B data=B 0 ±a (8-3) 

There, R 0 , G 0 , and B 0 respectively mean the center 
values in the predetermined hue. _The « indicates the 
reference allowable limits .about the center values in 
the above-mentioned extraction . 

Thus, the image data has been obtained as 
the result of locating the sub-scan-direction region. 
The thus obtained image data is subsequently used in 
counting the pixels of the specific hue for each sub- 
scan line using the above-mentioned equations 
( 8 _ 1 )_( B _3) . a histogram is obtained by arranging the 
sub-scan line counting results in the main scan 
direction. The thus obtained histogram is used in 
locating the vermilion seal region in the main scan 
line direction. 

Thus, the image data concerning the specific 
hue region, that is, the vermilion seal region is 
extracted. The extracted data is converted into -he 
two-value data as described above by means of the 
binarization processing unit 7202 in S7302. The two- 
value-data converted image data is stored in the RAM 
(random access memory) 7203 for the use in pattern 

# 

matching. 

Subsequently the pattern catching 
processing unit 7205 compares, in S7303 and S73CX, 



using pattern matching, the shape data in the relevant 
region obtained from the image data stored in the RAM 
7203 with the shape pattern information stored in the 
:ilOM 7204. The comparison, that is, the determination 
as to whether or not the extracted region is identical 
to the seal mark in the paper money may comprise 
pattern matching processing using only the circle 
shape in the peripheral region in the seal mark, for 
the purpose of simplification of the processing. The 
reason for such simplification is described below. in 
this embodiment, the comparison is to be performed in 
the presently described process for the discrimination 
as to whether or not the original image is identical 
to the special document. The above comparison 
comprises comparing the hue histogran in the image 
concerning the paper-money seal-mark vith the hue 
histogram in the image concerning the seal-mark 
(vermilion seal) region in the original image. That 
is, it is attempted to improve the discrimination 
accuracy by two-stage discrimination processing. 

If the determination result in S7303 is that 
■the vermilion seal region in the original image is 
identical to the vermilion seal region in the paper 
money 1 , the hue histogram calculating unit 7206 
calculates the corresponding hue histogram from the 



image data concerning the seal-mark region in the 
original image in S7305. Subsequently, in S73 06, the 
discrimination processing unit 72 07 compares the hue 
histogram, concerning the original image, -calculated 
-by means of the hue histogram calculating unit 7206 
with the hue histogram, concerning the special 
document, stored in the ROM 7204- If the comparison 
result comprises agreement, it is determined that the 
original image is identical to the special document. 
Accordingly, in S7307, a duplication stop signal is 
output . 

Further, in S7304, if it is determined that 
the original image does not comprise the seal mar>: in 
the paper money, or if the hue histograms are 
determined not to agree in S7306, it is determine: 
that the original image does not comprise the paper 
money. Accordingly, a duplication continuation signal 
is output in S7 3 08. 

Next, the second embodiment in the eighth 
aspect of the present invention will be described. 

The construction of the duplicator in the 
second embodiment is similar to the above-described 
construction of the duplicator 7000 in the first 
embodiment in the basic construction. The description 
of the similar components is omitted and only the 



different components will be described. 

The duplicator in the second embodiment 

-comprises, instead of the special document 
discrimination unit 7205 in the above-mentioned first 
embodiment, a special document discrimination unit 
7105A having a different construction. The 
construction thereof will be described vith reference 
to FIG. 48. 

The special document discrimination 
processing unit 7105A comprises a pixel number ratio 
calculating unit 7401 instead of the hue histogram 
calculating unit 7206 in the special document 
discrimination processing unit 7105 in the above- 
mentioned first embodiment. The pixel number ratio 
calculating unit 7401 calculates the ratio between the 
numbers of pixels, and each number of pixels comprises 
the number of pixels having respective hue of two 
different hues in the specific hue region, in the 
original image, such as described above. Further, the 
unit 7105A comprises, instead of the discrimination 
processing unit 7 207 in the above-mentioned first 
embodiment, a discrimination processing unit 74 02 
having a different construction. 

In the special document discrimination unit 
7105A in the second embodiment having such a 



construction, the ROM 7204 stores therein the 
following information: the pattern information, in 
the image in the special document, comprising pixels 
having the specific hue such as described above; -and 
the pixel number ratio of "the pixels having the two 
different hues, in the special document image, as 

described above. 

The discrimination operation flow will be 
described with reference to FIG. 49, which operation is 
performed by the special document discrimination unit 
7105A in the second embodiment having such a 
construction . 

The same step numerals are given to steps 
substantially identical to the steps in the flow chart 
shown in FIG. 47 and description thereof is omitted. 

If it is determined in S7304 that the 
specific hue region such as described above in the 
original image agrees with the seal-mark region such 
as described above in the special document, the number 
of pixels of each the two different hues in the seal- 
mark region is counted in S7501. Subsequently, the 
counted numbers of pixels are used for calculating the 
ratio between the numbers, obtaining a two-hue pixel 
number ratio in S7502. At least one hue of the two 
different hues used there should be obtained as a 
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result of selection of a hue particular to the 
relevant paper money in the seal-mark region . 

Subsequently, in S7503, the discrimination 
processing unit 7402 -compares the pixel -number -ratio 
obtained in S7502 with the reference two-hue pixel 
number ratio K which has been previously stored in the 
ROM 7204. (This comparison comprises the -comparison 
as to whether or not the original two-hue pixel number 
ratio=K±a. There, a indicates allowable limits within 
which the compared value is considered to agree with 
the K.) This reference two-hue pixel number ratio may 
have been previously obtained corresponding to the 
image in the paper money similarly to a method whereby 
the above-mentioned original two-hue pixel number 
ratio has been obtained. 

If the determination result in this S7503 is 
true, it is determined that the original image is 
identical to the paper money. Accordingly, a 
duplication stop signal is output in S7307. 

On the other hand, either if it is 
determined that the seal-mark region in the original 
image is not identical to the seal mark in the paper 
money in S7304 or if it is determined in S7303 that 
the two, two-hue pixel number ratios do not agree, it 
is determined that the original image is not identical 



to the paper money. Accordingly, a duplication 
continuation signal is output in S7308. 

Thus, in "the second embodiment/ "the pattern 
consisting of the specific hue pixels in the .specific 
hue region in the original image is used. Then, by 
using the pattern matching method, the pattern in the 
original image is compared with the corresponding 
pattern in the special document image. If the 
comparison result comprises agreement, the comparison 
is performed between the original image and the 
corresponding special document image using the two-hue 
pixel number ratio such as described above. Thus, the 
discrimination action is doubly performed, the 
discrimination accuracy being thus improved. Further, 
by limiting the calculating of the two-hue pixel 
number ratio to the above-mentioned special hue 
region, the hardware amount in the special document 
discrimination unit 7501A may be reduced. 

Next, the third embodiment in the eighth 
aspect of the present invention will be described. 

The construction in the duplicator in the 
third embodiment is similar, in basic construction, to 
the above described construction of the duplicator 
7000 in the first embodiment. The description for 
the similar components is omitted and only different 



part will be described. 

The duplicator in the third embodiment 
comprises * special-document discrimination unit 7105B 
instead of the special document discrimination unit 
7205 in the above-mentioned first embodiment. -The 
construction thereof will be described with reference 
-to FIG. 50. 

The special document discrimination 
processing unit 7105B comprises connecting point 
extracting unit 7601 and connecting point counting 
unit 7602 instead of the hue histogram calculating 
unit 7206 in the special document discrimination 
processing unit 7105 in the above-mentioned first 
embodiment. Further, the unit 7105B comprises, 
instead of the discrimination processing unit 7207 in 
the above-mentioned first embodiment, a discrimination 
processing unit 7603 having a different construction. 

in the special document discrimination unit 
7105B in the third embodiment having such a 
construction, the ROM 7204 stores therein the 
following information: the pattern in the vermilion 
seal peripheral region having the specific hue as 
described above; and the connecting number such as 
described above in the peripheral region in the 
vermilion seal region. 



The discrimination operation flow chart will 
be described with reference to FIG. 51, which operation 
is performed by the special document discrimination 
-unit 7105B in the third embodiment having such a 
construction. 

The same step numerals are given to steps 
substantially identical to the steps in the flow chart 
shown in FIG. 47 and description thereof is omitted. 

If it is determined in S7701 that the 
specific hue region such as described above in the 
original image agrees with the seal-sark region such 
as described above in the special document, the 
connecting point counting unit 7601 extracts, in 
S7702, the connecting point data in the peripheral 
region in the region which has been determined tc 
comprise the seal mark. Subsequently, in S7703, "he 
number of the thus extracted connecting points is 
counted. 

Subsequently, in S77 04, it is determined 
whether or not the thus counted number, such as 3 or 
4, of connecting points agrees with a reference number 
of connecting points. The reason why the reference 
number of connecting points in this example is taken 
to be 3 or 4 is described below. In this example, the 
vermilion seal region ST in the one-thousand-yen note 



shown in FIG. 12 is taken. In this case, there area 3 
connecting points CP 1 -CP 3 comprise as shown in the 
drawing. However, a portion indicated by the 
reference letters CP a Approximates a connecting point. 
Thus, there is high probability of erroneous 
extraction of the portion CP a as a connecting point. 
Under consideration of this fact, the reference nu=iber 
of connecting points is taken to comprise 3 or 4 . 

Next, in S7705, determination is made using 
the number of connecting lines in the plurality of 
connecting points extracted as described above. In 
the example of the vermilion seal region ST in the 
above-mentioned one-thousand-yen note, as shown in 
FIG. 12, the connecting point CP^ is found to have 
lines three connecting thereto. Also, in the case of 
erroneous extraction, CP a is found to have the sase 
form. That is, one or more than one connecting points 
of the above type are found. A connecting point 
having four lines connecting thereto referred to as a 
four-connecting point, and one such point, CP 3 , is 
present. A connecting point having five lines 
connecting thereto referred to as a five-connecting 
point, and one such point, CP 2 , is present. Such 
information is used as criteria in the determination 
processing. 



If the determination result in this S7705 is 
true (YES) , it is determined that the original image 
is identical to the paper noney. Accordingly, & 
duplication stop signal is output in S7307. On the 
other hand, if the determination is false (NO) either 
S7704 or S7705, it is determined that the original 
image is not identical tp the paper soney. 
Accordingly, a duplication continuation signal is 

output in S73 08. 

Thus, in the third embodiment, the pattern 
consisting of the specific hue pixels in the specific 
hue region in the original image is used. Then, by 
using the pattern matching method, the pattern in the 
original image is compared with the corresponding 
pattern in the special document image. If the 
comparison result comprises agreement, the following 
discrimination is performed: Using the previously 
stored corresponding information concerning the paper 
money as the criteria, the data concerning the 
connecting points in the peripheral region in the 
vermilion seal region in the original image is used in 
the discrimination. Thus, two discrimination actions 
are performed, the discrimination accuracy being thus 
improved . 

Next, the fourth embodiment in the eighth 



aspect of the present invention will be described. 

The construction of the duplicator in the 
fourth embodiment is similar , in basic construction, 
to the above described construction of "the duplicator 
7000 in the first embodiment. The description fcr 
the similar components is omitted, and only different 
parts will be described. 

The duplicator in the fourth embodiment 
comprises a special-document discrimination unit 7I05C 
instead of the special document discrimination unic 
7205 in the above-mentioned first embodiment. The 
construction thereof will be described with reference 
to FIG. 52. 

The special document discrimination 
processing unit 7105C comprises connecting point 
extracting and counting unit 7801 and 

inter-connecting-point distance calculating unit 7302 
instead of the hue histogram calculating unit 72C£ in 
the special document discrimination processing unit 
7105 in the above-mentioned first embodiment. 
Further, the unit 7105C comprises, instead of the 
discrimination processing unit 7207 in the above- 
mentioned first embodiment, a discrimination 
processing unit 7803 having a different construction. 

In the special document discrimination unit 



7105C in the fourth embodiment having such a 
construction, the ROM 7204 stores therein the 
following information: the pattern in the vermilion 
-seal peripheral region having the specific hue -as 
described above; and the connecting number such as 
described above and the distance (s) between the two 
connecting points, inter-two-connecting-point 
distance (s) in the peripheral region in the vermilion 
seal region. 

The discrimination operation flow will be 
described with reference to FIG. 53, which operation is 
performed by the special document discrimination unit 
7105C in the fourth embodiment having such a 
construction . 

The same step numerals are given to steps 
substantially identical to the steps in the flov chart 
shown in FIG . 47 and description thereof is omitted. 

If it is determined in S7901 that the 
specific hue region such as described above in the 
original image agrees with the seal-mark region such 
as described above in the special document, the 
connecting point extraction and counting unit 7801 
extracts, in S7902, data concerning the connecting 
points in the peripheral region of the region which 
has been determined to comprise the seal mark- 



Subsequently, in S7803, the number of the thus 
extracted connecting points are counted. 

Subsequently in S7804, it is determined that 
the thus counted number of the connecting points 
agrees with the reference number of connecting points 
such as described above, 3 or 4 for example. 

If the determination 'agreement' results 
from this, in S7905 the coordinates of the respective 
connecting points extracted in S7802 are obtained by 
means of the inter-connecting-point distance 
calculating unit 7802. Subsequently, in S7906, the 
inter-connecting-point distance calculating unit 7802 
obtains the distance (s) between the above-mentioned 
four-connecting point (s) and five-connecting points 
among the plurality of connecting point (s) in the 
vermilion seal image. The coordinates of the above 
plurality of connecting points have been obtained in 
S7902 as described above. 

Subsequently, in S7907, the thus calculated 
inter-two connecting-point distance (s) is (are) 
compared in the discrimination processing unit 7803 
with the inter-two-connecting-point distance (s) K 
concerning the paper money. This distance (s) K 
is (are) used as the criterion (criteria) and has (have) 
been previously stored in the ROM 7204. If the 
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relevant value (s) is (are) within the limits so that 
(the inter-two connecting point distance (s) in the 
original image)=K±a, where <* represents an allowable 
error limit about the reference distance (s) *, "(YES in 
S7907), it is determined that the original image is 
identical to the paper money. Accordingly, a • 
duplication stop signal is output in S7307. 

On the other hand, if the determination is 
the false (NO) in either S7904 or S7907, it is 
determined that the original image is not identical to 
the paper money. Accordingly, a duplication 
continuation signal is output in S73 0S. 

Thus, in the fourth embodiment, the pattern 
consisting of the specific hue pixels in the specific 
hue region in the original image is used. Then, by 
using the pattern matching method, the pattern in the 
original image is compared with the corresponding 
pattern in the special document image. If the 
comparison result comprises agreement, the following 
discrimination is performed: Using the previously 
stored corresponding information concerning the paper 
money as the criteria, the data concerning the 
connecting points in the peripheral region in the 
vermilion seal region in the original image is used in 
the discrimination. Further in the latter 



discrimination, in addition to the comparison of the 
number of the plurality of connecting points, the 
comparison of the distances among the plurality of 
-connecting points is performed. Thus, three 
discrimination actions are performed, the 
discrimination accuracy being thus improved. 

Next, the fifth embodiment in the eighth 
aspect of the present invention will be described. 

The construction of the duplicator in the 
fifth embodiment is similar, in basic construction, to 
•the above described construction of the duplicator 
7000 in the first embodiment. The description for 
the similar components is omitted and only different 
parts will be described. 

The duplicator in the fifth embodiment 
comprises a special-document discrimination unit 7105D 
instead of the special document discrimination unit 
7205 in the above-mentioned first embodiment. The 
construction thereof will be described with reference 
to FIG. 54. 

The special document discrimination 
processing unit 7105D comprises connecting point 
extracting and counting unit 8001 and middle point and 
normal line calculating unit 8002 instead of the hue 
histogram calculating unit 7206 in the special 



document discrimination processing unit 7105 in the 
above-mentioned first embodiment. Further, the unit 
7105D comprises, instead of the discrimination 
processing unit 7207 in the above-mentioned first 
embodiment, a discrimination processing unit 8004 
having a different construction. 

in the special document discrimination unit 
7105D in the fifth embodiment having such a 
construction, the ROM 7204 stores therein the 
following information: the pattern in the vermilion 
seal peripheral region having the specific hue as 
described above; the connecting number such as 
described above in the peripheral region in the 
vermilion seal region; and determination referer.ee 
pixel number as described above. 

The discrimination operation flow will be 
described with reference to FIG.55A, which operation 
is performed by the special document discrimination 
unit 7105D in the fourth embodiment having such a 

construction . 

The same step numerals are given to steps 
substantially identical to the steps in the flow chart 
shown in FIG. 47 and description thereof is omitted. 

If it is determined in S8101 that the 
specific hue region such as described above in the 



original image agrees with the seal-nark region such 
as described above in the special document, the 
connecting point extraction and counting unit 7801 
.extracts, in S8102, "the data concerning -the connecting 
points in the peripheral region in the region which 
has been determined to comprise the seal mark. 
Subsequently, in SB103, the number of t,he thus 
extracted connecting points are counted. 

Subsequently in £8104, it is. determined that 
the thus counted number of the connecting points 
agrees with the reference number of connecting points 
such as described above, 3 or 4 for example. 

If the determination •agreement 1 results 
from this, in S8105 the coordinates of the respective 
connecting points extracted in S8102 are obtained by 
means of the middle point and normal line calculating 
unit 8002. Subsequently, in S8106, The middle point 
and normal line calculating unit 80C2 obtains the 
middle point (s) (CP in FIG.55B) among the above- 
mentioned four-connecting points and five-connecting 
points among the plurality of connecting points in the 
vermilion seal image. The coordinates of the above 
plurality of connecting points have been obtained in 
S8105 as described above. Further, in S8107, the 
normal line (CP in FIG.55B) passing through the middle 



point and to the middle point is generated. 

Subsequently, in S8108, the image dat? - 
the normal JLine is extracted concerning the extent in 
-a predetermined distance amount staxting from "the 
middle point. In S8109, the number of pixels included 
in the thus extracted image data and each having the 
previously specified specific hue is extracted. The 
thus counted number of pixels is, in S8110, compared 
by means of the discrimination processing unit 8004. 
This comparison is with the determination pixel number 
K which has been previously stored in the ROM 7204 and 
may comprise the number of specified hue pixels cn the 
normal line constructed at the middle point betv=an 
the two connecting points as described above in rhe 
reference paper money. 

In one example, the above-mentioned 
previously specified specific hue nay comprise "Lhe- 
color (vermilion) of the lines constituting the 
vermilion seal. In this case, the pixels counts: 
would correspond to the region of intersection cf the 
normal line PL and the line(s) constituting the 
vermilion seal ST in FIG-55B. 

That is, it is determined whether or not the 
relevant value is within the limits so that (the 
number of pixels counted concerning the original 



image) =tt±a. This a comprises the allowable limits 
provided for the criterion K. 

If the determination result in S8110 is YES, 
it is determined that the original image is identical 
to the paper money. -Accordingly, a duplication stop 
signal is output in" 57307. . 

On the other hand, if the determination is 
false (NO) or the falseness (NO) in either S8101 or 
S8104, it is determined that the original image is not 
identical to the paper money. Accordingly, a 
duplication continuation signal is output in S7308. 

Thus, in the fifth embodiment, the pattern 
consisting of the specific hue pixels in the specific 
hue region in the original image is used. Then, by 
using the pattern matching method, the pattern in the 
original image is compared with the corresponding 
pattern in the special document image. If the 
comparison result comprises agreement, the following 
discrimination is performed: Using the previously 
stored corresponding information concerning the paper 
money as the criteria, the data concerning the 
connecting points in the peripheral region in the 
vermilion seal region in the original image is used in 
the discrimination. Further in the latter 
discrimination, in addition to the comparison of the 



number of the connecting points, the comparison of the 
number of specific hue pixels lying on the normal line 
passing through the middle point located between the 
plurality of connecting points is performed. Thus, 
three discrimination actions are performed .and the 
discrimination accuracy is thus improved. 

Next, a duplicator 7100 in the sixth 
embodiment in the eighth aspect of the present 
invention will be described. 

As shown in FIG. 56, the duplicator 7100 
comprises scanner unit 7101, image processing unit 
7102, and printer unit 7103 having constructions 
respectively identical to the scanner unit 7101, image 
processing unit 7102, and printer unit 7103 in- the 
above-mentioned first embodiment. 

The duplicator 7100 further comprises a 
special document discrimination unit 8201 for 
discriminating as to whether or not an original image 
to be processed comprises the special document such as 
paper money or so. The unit 82 01 comprises, as shown 
in the drawing, image meaory 8202, CPU (central 
processing unit) 8203, ROM 8204 and RAM 8205. 

In this duplicator 7100, if the normal 
duplication mode is selected through the operation 
display unit such as that shown in FIG. 4 5 but n=- 



shown in FIG. 56, the original image input through the 
scanner unit 7101 as is well-known is properly 
processed in the image processing unit 7102. .Then, 
the corresponding image is realized on a recording 
paper sheet through the printer unit. 

On the other hand, if another image 
discrimination mode is selected through the operation 
display unit as described above, the image data 
— ^ OT --\v7 nrncessed in the image processing unit 7102 

£ i- , 

as described above is not realized or. a recording 
paper sheet through the printer unit as it is bur is 
processed as described below. 

That is, the above image d=ta is stored in 
the image memory 8202 in the special document 
discrimination unit 8201. The thus stored image data 
is used as described below. Respective software 
functions in the CPU 8203, ROM 82 04 and RAM 8205 are 
applied to the stored image data. Thus, characters 
and character series in the original image are 
recognized; the pointer addresses associated with the 
character series are detected and the distance (s) 
between the character series are obtained. 

FIG. 57 typically shows the arrangement off 
the respective character series dravn on the front 
side (the side on which the human figure appears) of 



the ten-thousand-yen note of the Bank of Japan as an 
example. 

In FIG. 57 1 in the image of the ten-thousand- 
yen note, only specific image regions are -shown vhich 
are. used in the sixth embodiment of the eighth aspect 
of the present invention. 

In FIG. 57, the images in the regions 
indicated by the reference numerals 8 3 01 and 8 3 02 
respectively represent the number "1000" (ten 
thousand) . . The images indicated by the reference 
numerals 8303 and 8304 respectively comprise codes 
consisting of alphanumeric characters. Further, the 
image in the region indicated by the reference numeral 
83 05 comprises the Chinese characters^^££p#],%^|/ - 
Recognition of the character series indicated by the 
regions 8301-8305 and detection of them are 
implemented with the use of the well-known OCR 
(optical character recognition) technology in the 
special document discrimination processing unit 7201. 

After these character series are thus 
recognized and the positions thereof are detected, the 
spatial relationship (mutual distance (s) ) among these 
five sets of numeral series and letter series 83 01- 
8 3 05 is detected. The detection result is compared 
with a previously registered spatial relationship, 



acting as a criterion (criteria) , concerning the paper 
money. If the comparison result comprises agreement, 
it is discriminated that the relevant original image 
is identical to -the paper money- " 

With reference to FIG. 58, the recognition of 
these five character series and detection of the 
positions thereof will be described* The regions 
8401-8405 in FIG. 58 respectively correspond to the 
regions 8301-8305 in FIG. 57. In FIG. 58 , Pn~ p 15 
respectively pointers typically .indicating Liie 
positions of the regions 84 01-84 05. In one exar.ple, 
the address associated with the pointer P 12 on the XY 
coordinate plane is (X 2 , Y 2 ) and the address 
associated with the pointer P 14 is (X 4/ Y 4 ). The X 
direction in the XY coordinates comprises the mair. 
scan line direction in which the original iir.age is 
scanned and the Y direction comprises the sub-scan 
direction. 

The distance L 24 between the character 
series region 84 02 and the character series regie?. 
84 04 can be obtained with the following equation (8- 
4): 

L 2 4={ (X 2 -X 4 ) 2 +(Y 2 -Y 4 ) 2 } 1 / 2 (8-4) 

Similarly, the other inter-character-series- 
region distances can be obtained* 



1 Thus, by using the layout in the character 

series particular to the paper money, the detection of 
the layout enables discrimination as to whether or not 
the relevant original image is identical -to -the paper 

5 money. In this image discrimination mode, "if the 

original image is not determined to comprise the paper 
money, the image data stored in the image memory 82 02 
is sent as is to the printer unit 7103. The printer 
unit 7103 then realizes the corresponding image on a 

10 recording paper sheet. 

If the original image is determined to be 
paper money as the result of the discrimination, this 
fact is reported to a main control unit in the 
duplicator 7100 but not shown in the drawing. Thus, 

15 the printing action as described above by means of the 
printer unit 7103 is prevented. Simultaneously, 
through the operation display unit not shown in -he 
drawing, the warning display concerning this facr is 
performed so that the operator can notice the facr. 

20 Next, a duplicator 7200 in the seventh 

embodiment in the eighth aspect of the present 
invention will be described. 

As shewn in FIG. 59, the duplicator 7200 
comprises scanner unit 7101, image processing unit 

25 7102, and printer unit 7103 having constructions 
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respectively substantially identical to the scanner 
unit 7101, image processing unit 7102, and printer 
.unit 7103 in the above-mentioned duplicator 7100 in 
the sixth embodiment. 

The duplicator 7200 further comprises a 
special document discrimination unit 8501 for 
discriminating as to vhether or not an. original image 
to be processed comprises the special document such as 
paper money or so. The unit 8501 comprises, as shown 
in the figure, a region determination unit 8502 for 
discriminating as to vhether or not the original image 
comprises a so-called half-tone image. Half-tone 
image region determination is previously performed on 
an image associated with the special document to be 
used as the criterion. As a result, the pattern 
information is obtained which is previously stored in 
a region pattern unit 8503. The unit 8501 further 
comprises a comparing unit 8504 for comparing the 
determination result obtained by means of the region 
determination unit 8502 with the reference pattern 
information previously stored in the region pattern 
unit. The unit 8501 further comprises a 
discrimination processing unit 6505 for discriminating 
as to whether or not the original image comprises the 
special document based on the comparison result in the 



1 comparing unit 8504 . 

Next, the operation in the special document 
discrimination processing unit 8501 will be described. 
The image data input through the scanner unit 8101 is 

5 sent to the region determination unit '8502- "The image 

data input to the region determination unit 8502 will 
be referred to as image data a as shown in FIG. 55* 
In the region determination unit 8502, based on the 
image data, it is determined whether the corresponding 

10 image region in the original image comprises a half- 
tone image region or comprises another type of inage . 
region (line image, for example). 

Then, if the image data a is determined to 
comprise a half-tone image, the region determination 

15 unit 8502 outputs the value 1 as the output signal b. 

If the relevant image data a does not comprise a half- 
tone image, the unit 8502 outputs b=0. Such a region 
determination method is well known and a description 
of the detail thereof is omitted* 

2 0 Subsequently, the comparing unit 8504 reads, 

in synchronization with the relevant output signal b, 
the previously stored information concerning the 
pattern as the output signal c from the region pattern 
unit 8503. That is, if a certain position on the 
25 reference special-document image comprises a half-tone 
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image, c*=l 1b output. There, the above certain 
position in the special-document image corresponds to 
the certain position in the original image which the 
image data a concerns. If not, <r»=0 is output* 

The comparing unit 8504 compares the signal 
b with the signal c. If these agree, -the unit 8504 
outputs the output signal d=l and if the same do not 
agree, the unit 8 504 outputs the output signal d=0. 

The discrimination processing unit 8505 
detects how frequent the signals d=l provided from the 
comparing unit 8504 are for the image data a 
corresponding to a predetermined area in the original 
image. If the frequency is greater than a 
predetermined threshold value, the unit 8505 
determines that the original image is identical to the 
special document. In that case, the discrimination 
processing unit 8505 outputs e=l as the output signal. 

If the discrimination processing unit 8505 
thus outputs the output signal e=l, a main control 
unit in the duplicator 7200 but not shown in the 
drawing receives the output signal. The main control 
unit, as a result, prevents the printer unit 7103 from 
carrying out the printing action for the relevant 
original image. Simultaneously, the main control unit 
emits a warning to the outside through the operation 



display , unit in the duplicator 72 00. 



[EMBODIMENT IN THE NINTH ASPECT] 

An image -forming system 9000 in one 
embodiment of the ninth aspect of the present 
invention will be described in general. 

This system 9000 comprises an image data 
input means. To this means, image data may be input 
comprising color-component combination of any type 
from among: R, G, and B three-color image data; Y, H, 
and C three-color image data; and Y, M, C and K four- 
color image data. The input format be any type from 
among: a format . in which the image data in each color 
component is input in parallel; a format in which the 
image data in each color component is sequentially 
input in plane sequence/ in line sequence or in point 
sequence. 

The 'plane sequence' means a method in which 
the image is recorded separately in sequence on a 
single developing photosensitive element for each 
color and for each plane of picture (corresponding to 
once reading in) in sequence of Y , K , C and Bk . Thus, 
the relevant processing is performed for every plane 
of picture. The 'line sequence' means a method in 
which four photosensitive elements are used and Y, M, 



C and Bk are,' simultaneously, recorded, that is, the 
image is recorded on each, photosensitive element line 
by line. Thus, the relevant processing is performed 
for every line. The -point sequence' *eans a method 
in which the relevant processing is performed for 
every pixel, as a color television displays the R, G 
and B signals by switching them for each dot- 
Further, the system 9000 comprises: 
selecting means for selecting desired one type fro= 
L0 among such a plurality of types of image data and also 
selecting desired one type from among the plurality of 
data input manners; background level extracting means 
for extracting, from the thus input image data, the 
data concerning the background region such as 
15 mentioned above in the corresponding image; storing 
means for storing therein, as the so-called bit cs? 
(storing as the corresponding image shape), the thus 
extracted background-region data; background shape 
determination means for determining whether or not the 
20 data stored in the storing means agrees with 

previously set corresponding reference image shape; 
and discrimination means for discriminating so as to 
determine that the image data comprises the special 
document if the above determination in the background 
25 shape determination means comprises 'agreement*. 



Further, the system 9000 properly selects 
information as the reference used in the above- 
nentioned discrimination corresponding to the various 
types of image data and various image-data input 
formats such as described above. 

In this system 9000, image data to be input 
may be input through input means comprising any one 
among an internal scanner which the system includes, 
an external scanner which is attached outside the 
system, and an external device other than the scanner; 
or input means comprising combinations thereof. 
Further the image data, on which image processing is 
properly performed by means of the system 9000, may be 
output through output means comprising any one among 
an internal printer which the system includes, an 
external printer which is attached outside the sys.em, 
and an external device other than the printer; or 
output means comprising combinations thereof. 
Further, if these various input means and output means 
are respectively combined, it is preferable to provide 
input/output selecting means for properly selecting 
desired means from among them. 

Further, it is preferable to provide 
control processing means for performing processing 
such as controlling the timing at which image data is 



input /output in an external device. 

Further, the system 9000 is provided with 
discrimination means for discriminating as to whether 
or not the image data to be processed comprises the 
special document such as paper money, -securities or 
the like. The discrimination means performs a 
predetermined discrimination operation on the image 
data input as an electrical signal through a 
communication network or input as a magnetic signal 
through a file in a magnetic disc or so. 

Further, the system 9000, provided with the 
above discriminating means, the systea outputs the 
relevant image data as an electrical signal through a 
communication network or as a magnetic signal through 
a file on a magnetic disc or so if it is determined, 
in the discrimination, the relevant object does not to 
comprise such special document. 

With reference to FIG. 60, the image forming 
system 9000 in the example of the ninth aspect of the 
present invention will be described. 

This system 9000 comprises a color digital 
duplicator and an external device which is provided 
peripheral to the duplicator. The necessary interface 
is laid between the external device and the 
duplicator. 



. As shown in FIG. 60, the system 9000 
comprises: a scanner 9101 for inputting an original 
image to be processed; an image processing unit 9102 
for performing on "the thus input image data 
correction processing , tone processing -and so forth 
such as described above; a printer 9103 for realizing 
the image data on a recording paper sheet, on which 
data various processing has been thus performed; a 
special document discrimination unit 9104 for 
discriminating as to whether or not the input image 
data comprises the special document such as paper 
money, securities or so; a bit map memory 9105; the 
above-mentioned external device 9106; a controller 
9106 provided for the external device; an external 
interface (I/F) 9107 for performing proper processing 
so as to enable image data, input through the external 
device 9106, to be input to the image processing unit 
9102; a selector 9108 for selecting any one from data 
input through the external I/F and data input through 
the scanner 9101; an external interface (I/F) 9109 for 
performing proper processing so as to enable image 
data, which the image processing unit 9102 has 
properly processed, to be input to the external device 
9106; a selector 9110 for selecting any one output 
method from those of outputting image data through the 



external I/F and outputting the data through the 
printer 9103; a system controller 9111 for controlling 
the above-mentioned respective components in the 
jeystem 9000 excepting the above-mentioned external 
device 9106 and external I/F 9107 and 9109. 

Operation in this image forming system 9000 

will be described. 

If the normal duplication processing is to 
be performed, the scanner 9101 outputs R, G and B 
image data values. The output data values then 
properly undergo selection by the selector 9108 as 
described above. The image data thus output from the 
selector 9108 is converted into the density data by 
means of the image processing unit 5102 which performs 
the If correction processing on the image data. 
Further, the image processing unit 9102 solves the so- 
called masking equation using the image data as the 
thus obtained density data. Thus, the unit 9102 
converts the relevant image data into the Y, M, C and 
K image data. This conversion method is identical to 
the color conversion method using a matrix. 

In a case where the printer 9103 comprises 
four sets of image forming units corresponding to the 
respective Y, M, C and K colors, the four types Y, M, 
C and K of image data values are sent to the selector 



9110 in parallel. On the other hand, in a case where 
the printer 9103 comprises a single image forming 
unit, the R, G and B image data values are 
-seguencially converted into the Y, M, C -and X 
^respective image data values. These respective image 
data values are one by one sent to the printer 9103 
via the selector 9110. 

It may be that, among the R, G and B image 
data values output from the input side selector 9108, 
only G data set is sent to the special document 
discrimination unit 9104. The G data is used in the 
discrimination processing and the discrimination 
result is sent to the system controller 9111- 
Further, it may be that the image data is converged 
into the corresponding saturation data in the image 
processing unit 9102. The thus obtained saturation 
data is used in the discrimination operation in the 
special document discrimination unit 9104. 
Alternatively, it may be that the R, G and B data is 
converted into the Y, H and C data or into the Y, M, C 
and K data. Then, the thus obtained data is used in 
the discrimination operation in the special document 
discrimination unit 9104. 

If the thus obtained discrimination result 
is that 'the relevant image comprises the duplication- 



prohibited special document 1 , the system controller 
9111 halts the printing action concerning the relevant 
image data in the printer 9103 or performs processing 
such «s intentionally altering the f -correction values 
in the printer 9103. Thus, the regular image forming 
using the relevant image data is prevented from being 
performed. 

In a case where the image data is sent to 
the external device 9106 and is not output through the 
printer 9103 as described above, the relevant sending 
is controlled in correspondence with a predetermined 
mode in the external device 9106 acting as 'the 
destination for the image data. Further, in a case 
where the destination external device 9106 comprises a 
memory, if the above-mentioned discrimination result 
is that 'the image data comprises the duplication- 
prohibited special document 1 , the relevant image data 
is deleted through the interface 9109 or the file 
contents comprising the relevant data are 
intentionally made to be changed. Thus, the relevant 
image data is prevented from being sent normally. 

In a case where the external device 9106 to 
which the relevant image data is to be sent comprises 
an external printer having a memory, the image data is 
temporarily stored in the memory and then the memory 



stored data is used in the printing action, processing 
similar to that mentioned above being performed so as 
to prevent the image data determined to be the special 
-document -from being normally sent. 

Generally in a method, other than the above- 
mentioned methods, in which image data is sent to the 
outside, the image data is sent in -the so-called plane 
sequence (that is, a method in which the data is sent 
so that the Y data for one page is sent; then the M 
data for the same page is sent; then the C data for 
the same page is sent; the Y data for the subsequent 
page is sent; .... ) In this case, the last-color 
data, the C data in the above example, may be 
intentionally modified so as to prevent the regular 
sending. 

The cases where image data is input through 
the scanner 9101 have been described. However, such 
operation may be implemented in a case where image 
data is input through the external device 9106 and the 
same is output through the printer 9103. 

Further, it may be that a controller 9106a 
for the external device 9106 is provided with software 
for system control. The controller 9106a controls, as 
mentioned above, timing in which the image data is 
input from/output to the external device 9106. 



With reference to FIGS.61A-61D, operation 
performed by the special document discrimination unit 
9104 will be described. 

The bit map memory 9105 ^comprises an area 1 
for previously storing, as shown in FIG.61A, 
information concerning a plurality of special-document 
images. In a case of the FIG.61A example, the 
information is stored as follows for example: 
Information concerning the image on the front side of 
the ten-thousand-yen note in the Bank of Japan note; 
information concerning the image on the rear side of 
the ten-thousand-yen note; information concerning the 
image on the front side of the one-thousand-yen 
note; . .. are respectively stored in areas 1-1, 1-2; 
1-3; .... Further, information concerning the image 
on predetermined securities notes is stored in an area 
1-4 . 

Further , the bit map memory 9105 comprises, 
as shown in FIGS.61C and 61D, an area 2 for previously 
storing image data associated with an image resulting 
from extracting the background region such as 
described above (a region in which nothing is printed 
and the plain surface of the paper sheet is exposed) 
in the image corresponding to the image data input to 
the special document discrimination unit 9104. 



The information concerning the respective 
special-document images stored in the above-mentioned 
area 1 may have the amount corresponding to t:he full 
6izes of the paper money and securities (thai: is, the 
amount for a case where the image -is drawn at 4 00 dpi 
(dot per inch) pixel density for example aind -in *tvo- 
value data). Alternatively, the same may have a 
amount corresponding to sizes which result from being 
properly reduced to a degree in which the objective 
discrimination accuracy will not be badly affected. 

The above-mentioned area 2 has the capacity 
required for showing an image of A3 size in one color. 
It is also possible to have a capacity resulting from 
size reduction in a reduction ratio equivalent to the 
reduction ratio for the case of the area l. 

In the area 1-3 in the area 1, bit map 
information is stored such as that shown in FIG .613 
for example. FIG.61B shows the contents which have 
been simplified. FIG.61B corresponds to the image 
associated with the one-thousand-yen note shown in 
FIG. 11 for example. The shaded region therein 
corresponds to the above-mentioned background region, 
that is, with reference to FIG. 11, the shaded region 
at the peripheral 4 sides in FIG.61B corresponds to 
the background region FR at the peripheral 4 sides in 



the one-thousand-yen note. The middle shaded region 
in FIG.61B corresponds to the watermark region WM. 

The system controller 9111 has stored , in a 
ROM not Ghovn in the drawing , -the background-region 
information concerning the special-document image 
.previously set in the area 1 to be used as the 
discrimination reference in the above-mentioned bit 
map memory 9105. In a case where the special document 
discrimination unit 9104 is provided with a function 
of performing discrimination for the entirety of the 
respective Y, M, C and X color-component image data 
for example, if the data in each color undergoes the 
discrimination, the contents in the area 1 in the bit 
map memory 9105 are rewritten so that the 
corresponding above-mentioned background-region 
information as the discrimination reference comprises 
the background-region data in the relevant color. 
Such rewriting is performed by the system controller 
6111 using the information stored in the above- 
mentioned ROM. 

In a case where the special document 
discrimination unit 9104 use only one G-color image 
data in the discrimination operation in its function, 
it is sufficient that, at the time the system 9000 is 
powered up, the system controller 9111 performs one- 



time write into the area 1 in the bit map memory of 
the background-region information concerning the paper 
money or so as the above-mentioned discrimination 
reference corresponding to the relevant color. 

The discrimination operation in the special 
document discrimination omit S104 will ±>e described. 
First, the image data corresponding to the -above- 
mentioned background region in the image corresponding 
to the input image data is extracted. This extraction 
is carried out by a to-be-described background-region 
determination operation. The thus extracted 
background-region image data is expanded to a bit map 
in the area 2 in the bit map memory 6105 as shown in 
FIG.61C. In the example of FIG.61C, an example case 
is shown where the original image OR is obliquely 
example placed on the platen glass at the time of 
scanning. 

Subsequently, on the data which has been 
expanded to be the bit map as shown in FIG.61C, 
background-region outline tracing such as described 
above is performed. By this outline tracing, it is 
determined whether or not the original image 
corresponding to the image data has the outline common 
to the special document such as paper money. Further, 
it is also determined whether or not the outline on 



1 the background region generally corresponding to the 

•watermark 1 in the special document corresponds to the 
paper money or so. 

-If it is determined that the outline of the 

5 original image OR comprises a rectangle, then only the 

OR- image region in the area 2 is rotated, reformed and 
shifted on the bit map. Thus, the image becomes as in 
FIG.61D. By such an operation, the starting address 
and location of the bit map are respectively made to 

10 correspond to those associated with the reference- 
image background-region information stored in the area 
1 shown in FIG. 5 IB. As a result, a comparison may be 
easily performed in which the corresponding 
background-region data in the input image data is 

15 compared with the reference background-region 

information stored in the area 1. By this comparison, 
it is determined whether or not the image data 
corresponds to the special document such as paper 
money or so which is the original of the reference 

20 background-region information. 

Next, the background-region determination 
operation for the above-mentioned extraction of the 
background-region data in the special document 
discrimination unit 9104 will be described with 

25 reference to FIG. 62. 



The density level in the background region 
in the reference special document is previously stored 
and is taken to ±>e a threshold value Uhr. Further, 
it may be that the above threshold value is increased 
by approximately 10% (the density rises accordingly) 
so as to set another threshold value LThr having the 
increased value. Such an increase may be made as a 
result of considering variation which may be contained 
in the input image data. 

The input image data is read for every pixel 
one by one. There, each time, 8 pixels are referred 
to, namely the pixels starting from the pixel ahead of 
the current pixel by 3 pixels to the pixel behind the 
current pixel by A pixels. A maximum value 
calculating unit 9301 obtains, as the maximum value 
Max, the image data associated with the pixel which 
has the maximum value (highest density) among the 
image data units respectively associated with the 8 
pixels which have been thus referred to. 

Subsequently, a minimum value calculating 
unit 93 02 similarly obtains a minimum value Min 
(lowest density) from the image data units 
respectively associated with the 8 pixels. Then, in a 
determination unit 93 02, it is determined whether or 
not the difference between the maximum value Max and 



minimum value Min is greater than a previously set 
threshold value RThr. Simultaneously , in a 
determination unit 9804 , it is determined whether or 
not the minimum value Min is smaller than the above- 
mentioned threshold value LThr. 

Further, a background level detecting and 
storing unit 9305 receives the respective 
determination results in the two determination units 
9303 and 9304, If the proposition (RThr>Max-Kin) and 
also (LThr>Min) is true, the unit 9305 detects the 
minimum value -Min as a variable background level* The 
variable background level is updated successively each 
time the above-mentioned operation is performed for a 
current pixel. 

Further, the final background region 
determination is made as follows: In a 3x3 
(vertical)x (horizontal) , total 9 pixels, a number of 
pixels exist each having image data the level of which 
is equal to or lower than the variable background 
level. If this number of pixels is more than a 
predetermined number, it is determined that the 
relevant area or the current pixel located at the 
center thereof corresponds to the background region. 
In such a method, it is preferable to appropriately 
change the above-mentioned 3x3, total 9 pixels to 9x9, 



total 81 pixels for example, depending on the capacity 
of the bit map memory 9105. 

Thus, in this embodiment, the inf ormation as 
the discrimination reference in the special document 
discrimination unit may be rewritten depending on the 
input image data types, input formats and so forth. 
Thus, these matters are handled as .appropriate and 
suitable discrimination operation can thus always be 
achieved. 

Further, since the background region which 
has a stable density level independent of printing 
conditions is used in the discrimination, accurate 
discrimination for the paper money or the like can be 
realized. 

Further, the discrimination processing is 
performed on the relevant image data even if the image 
data is input as an electrical signal through an 
external device via a communication network, or even 
if the image data is input as a magnetic signal 
through a file and so forth. Further, the 
discrimination processing is performed on the relevant 
image data even if the image data is to be output as 
an electrical signal through an external device via a 
communication network, or even if the image data is to 
be output as a magnetic signal through a file and so 



forth. Thus, it is possible to effectively prevent 
forgery. 

[EMBODIMENT IN TENTH ASPECT] 

Duplicators in a plurality of embodiments in 
the tenth aspect of the present invention will be 
described. 

These duplicators are duplicators having 
special document discrimination function for 
discriminating as to whether or not image data 
associated with an input original image comprises 
special document such as paper money, securities or 
so. One of these duplicators further comprises: 
Specifying means for selecting a desired duplication 
mode from among two duplication modes comprising a 
single color duplication mode and full color 
duplication mode; and control means for restricting 
the discrimination operation in the special document 
discrimination function if the single color 
duplication mode is selected through the specifying 
means. 

The above-mentioned restriction of the 
discrimination operation comprises degrading the 
discrimination accuracy in the discrimination 
operation if the single color duplication mode is 



selected. 

One of these duplicators further comprises: 
variation ratio specification means for changing the 
size of the original image; *and control jneans -for 
restricting the discrimination operation in the 
special document discrimination function if the size 
variation ratio for the original image specified by 
the size variation ratio specifying means comprises a 
size variation ratio other than unity. 

The above-mentioned restriction of the 
discrimination operation comprises degrading the 
discrimination accuracy in the discrimination 
operation if the single-color duplication mode is 
selected . 

One of these duplicators further comprises 
automatic original carrying means for automatically 
carrying the paper sheet comprising the relevant 
original image in the duplication operation relevant 
to the original image; and control means for 
restricting the discrimination operation in the 
special document discrimination function if the 
duplication operation using the automatic original 
carrying means is performed. 

The above-mentioned restriction of the 
discrimination operation comprises degrading the 



discrimination accuracy in the discrimination 
operation if the single-color duplication mode is 
selected. 

One of these duplicators further comprises: 
duplication side determination means for determining 
whether or not, in a double sided duplication mode in 
which a plurality of images are respectively realized 
on the front side and rear side of a recording paper 
sheet, the duplication operation to be then performed 
comprises printing onto the rear side of the recording 
paper sheet; and control means for restricting the 
discrimination operation in the special document 
discrimination function if it is determined that the 
duplication operation to be then performed comprises 
printing onto the rear side of the recording paper 
sheet . 

The above-mentioned restriction of the 
discrimination operation comprises degrading the 
discrimination accuracy in the discrimination 
operation if the single-color duplication mode is 
selected. 

One of these duplicators further comprises: 
rear side image detecting means for determining 
whether or not, where the image corresponding to the 
data concerning the original image is realized on one 



side of a recording paper sheet, a certain image has 
been realized on the other side of the relevant 
recording paper sheet; and control means for 
restricting the discrimination operation dn the 
special document discrimination function if, where one 
side of a recording paper sheet is used for the 
realization, a certain image has been realized on the 
other side of the relevant recording paper sheet. 

The above-mentioned restriction of the 
discrimination operation comprises improving the 
discrimination accuracy in the discrimination 
operation if the single-color duplication mode is 
selected . 

3y provision of such constructions, the 
discrimination accuracy is restricted under the 
condition where there is little possibility of tie 
illegal duplication being performed. Thus, it is 
possible to reduce, to the necessary minimum lini", 
degradation in the natural work efficiency relevant to 
the duplicator. Under such a duplication condition 
where the possibility of the illegal duplication being 
performed is low, that is, in the case of single color 
duplication mode for example, even if the illegal 
duplication is attempted, it is easy to distinguish 
the thus duplicated paper from the special docur^-.t 



used as the original image therefor, such as paper 
money for example. That is, such a duplicated matter 
is seen to do no real harm. 

These respective embodiments in the tenth 
aspect of the present invention will be described in 
detail. 

First the first embodiment in the tenth 
aspect of the present invention will be described. 

This embodiment, as described above, 
restricts the discrimination operation in the above- 
mentioned special document discrimination means 
(special document discrimination unit 10105 presently 
described) if the 'single color duplication mode 1 is 
specified, in which mode the possibility of the 
illegal duplication being performed is low. 

With reference to FIG. £3, the construction 
of a duplicator 10000 including the special document 
discrimination function in the first embodiment of the 
tenth aspect of the present invention will be 
described. 

This duplicator 10000 comprises: scanner 
unit for inputting an original image; an image 
processing unit 10102 for performing on the thus input 
image data shading correction processing, / correction 
processing, tone processing and so forth such as 



"^3 

1 described above; a printer unit 10103 for realizing 

the corresponding image on a recording paper sheet in 
accordance with the image data, on which the various 
processing has l>een thus performed; operation display 

5 unit 10104 for setting various duplication modes such 

as described above, setting the number of duplicated 
sheets and so forth; a special document discrimination 
unit 10105 for discriminating, based on the contents 
in the image data input through the scanner unit 

10 10101, as to whether or not the original image 

comprises the special document such as paper money, 
securities or so; a main control unit 10106 for 
controlling the above-mentioned respective components. 
With reference to FIG. 64, the operation 

15 associated with the operation display unit 10104 in 
the duplicator in the first embodiment having such a 
construction will be described. 

FIG. 64 only shows parts relevant to the 
first embodiment in the control display unit 10104 in 

20 the duplicator 10000. Other provisions may be added 
thereto as appropriate. 

In this embodiment, the operation display 
unit 10104 acts as the above-mentioned specifying 
means for switching between the single color 

25 duplication mode/full color duplication mode as 



described above. As shown in FIG. 64, the operation 
display unit 10104 comprises a full color key 10201 
for specifying the full color duplication mode in a 
case where any color mode is to be -specified; black- 
and-white key 10202 for specifying the while black 
duplication mode in the same case; single color key 
10202 for specifying the single color duplication mode 
in the same case; and indicators 10204-10211 for 
displaying the thus selected type of color mode so as 
to inform the operator of the mode. 

Data to be used for determining the display 
of these indicators 10204-10211 is allocated as one 
byte in a RAM included in the operation display unit 
10104 as shown in FIG, 65. Of the bits 0-7, ' l 1 is set 
exclusively as a result of the respective color mode 
specifications. That is, , l f can be set in only one 
bit among the bits 0-7, total 8 bits. 

With reference to FIGS . 66-68 , the key input 
processing in the case of the color mode selection and 
the above-mentioned RAM bit setting process in the 
duplicator 10000 in the first embodiment having such a 
construction will be described. 

As shown in FIG. 66, if the full color key 
10201 is pressed in S10401, the operation display unit 
10104 determines in S10402 whether or not the current 



/ 



color mode already comprises the full color mode with 
reference to the bit 0 content in the RAM. Bit 0=1 
means that the full color mode has been already set. 
Accordingly, no other operation is performed <and the 
processing shown in FIG .66 is terminated. 

If it is not that bit 0 = 1, a buzzer sound 
is generated in S104 03 so as to inform the operator 
that 'the mode is to be set at this time 1 . Then, in 
S10404, 01H (hexadecimal), that is, the bit series 
9 00000001 1 in binary, is set in the RAW and the 
processing is terminated. 

The processing to be performed if the black- 
and-white key 10202 is pressed is similar to this. As 
shown in FIG - 67 , if the black-and-white key 102 02 is 
pressed in S10501, the operation display unit 10104 
determines in S10502 whether or not the current color 
mode already comprises the black-and-white mode with 
reference to the bit 1 content in the RAM. The bit 
1=1 means that the black-and-white mode has been 
already set. Accordingly, no other operation is 
performed and the processing shown in FIG. 67 is 
terminated . 

If it is not that bit 1=1, buzzer sound is 
generated in S10503 so as to inform the operator that 
'the black-and-white mode is to be set at this tine 1 . 
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Then, in S10504 , 02H (hexadecimal), that is, the bit 
series -00000010' in the binary, is set in the RAM and 
the processing is terminated. 

-The processing to be performed if the single 
color key 10203 is pressed is as follows. As shown in 
FIG. 68, if the single color key 10203 is pressed in 
S10601, the operation display unit 10104 determines in 
S10602 and S10603 whether or not the current color 
mode already comprises the single color mode by 
referring to both bit 2 and bit 1 in the RAM. The bit 
0 -1 or bit 1 * l means that the single color mode is 
not currently set. Then, in S10607, 04H (that is, the 
bit series -00000100' in the binary) is set in the RAM 
so as to change the current mode into the single color 
mode. in S10606, the buzzer sound is generated in 
S10503 so as to inform the operator that 'the black- 
and-white mode is to be set at this time*. 

On the other hand, if neither the bit 0 - 1 
in S10602 nor the bit 1 - 1 in S10603, the single 
color mode in a certain color has been already set. 
Thus, each bit in the RAM is left shifted by one bit 
in S10604. Thus, the currently set color in the 
single color mode is changed to another color, that is 
the subsequent color. 

If YES in S10605, that is , if a carry occurs 



1 as the result of such bit shifting, 04H ('OOOOIDO 1 ) is 

set in the RAM in S10607. Then, in S10606, the buzzer 
sound is generated so as to inform the operator that 
•either the single color mode is to be set or the 

5 color in the single color mode is changed, at this 

time 1 . 

By the operation shown in FIG. 68 , every 
pressing of the single color key 10103 causes the 
color in the single color mode to be changed to the 
10 subsequent color one by one. Thereby, the single 

color mode in a desired color is selected from anong 6 
colors, red, green, blue, yellow, cyan, and magenta in 
the respective indicators 10206-10211. 

The construction in the above-mentioned 
15 special document discrimination unit 10105 and 
operation thereof will be described. 

The construction and operation may be 
implemented by combining one or a plurality of 
technologies disclosed in other aspects of the present 
20 invention and/or the prior art. It is not necessary 
to limit them to a specific method in particular. 

The special document discrimination unit 
10105 in the first embodiment of the tenth aspect of 
the present invention performs, on the image data 
25 input through the scanner unit 10101, color filter 



processing such as the above described MTF or the 
like, the well-known picture/text separation 
processing, the well-known edge eaphasizing processing 
(that is, the peripheral region -of the display objects 
is emphasized so that the objects may be clearly 
distinguished) and so forth for example. Thereby, the 
image data in the image region corresponding to the 
vermilion seal region in the paper money for -example 
is extracted from the relevant image data. 

There is the possibility that the relevant 
original image does not comprise the paper money of 
the Bank of Japan. Thus, extracting the image region 
corresponding to the vermilion seal from the original 
image means extracting a circular region having a 4 mm 
radius for example. 

Further, the image associated with the 
character lying inside of the thus extracted circular 
region is extracted. Then, the features of the 
extracted characters are recognized. In this case, 
there is a possibility that the original image is 
placed on the platen glass so that it is made inclined 
of various angles. Thus, there is a case where the 
thus extracted character image data corresponding to a 
character rotated at a certain angle- - 

In order to recognize the features in the 
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character based on such character image data, the. 
relevant image data is manipulated. Thus, the 
character image is rotated through various angles. 
Then, for each angle, the .data is xzollated with a 
character image in a previously produced dictionary 
under the condition where the character is placed at a 
predetermined angle. The character image included in 
the dictionary comprises one or a plurality of images 
corresponding to the character drawn inside the 
vermilion seal region in the special document such as 
paper money which the special document discrimination 
unit 10105 takes as the reference discrimination 
object. If 'agreement 1 results from such comparison 
and collation, the discrimination unir 10105 
determines that the original image comprises the 
special document. 

With reference to FIG. 69, the construction 
of the special document discrimination unit 10105 will 
be described. 

This unit 10105 comprises: an input uniz 
10701 for receiving the binary original-image data 
from the scanner unit 10101; a preliminary processing 
unit 107 02 for extracting the character-image data 
from the thus received binary image data and removing 
noise from the extracted image data; a characteristics 



extracting unit 10703 for extracting the 
characteristics in the character image from the thus 
noise-free image data; a histogram generating unit 
107 04 for -generating "the -corresponding .histogram .based 
on the thus extracted characteristics; .rotation 
information register 10705 for storing therein -the 
rotation angle of the character image as described 
above; rotation histogram generating unit 107 06 for 
rearranging the plurality of elements constituting the 
thus generated histogram depending on the rotation 
angle stored in the rotation information register 
10705, thereby generating the rotation histogram; a 
dictionary collating unit 10707 for performing a 
dictionary collating as described above on the 
generated rotation histogram, thereby determining the 
candidate character; a result output unit 10708 for 
outputting the collation identifying result; and 
dictionary 10709 for previously storing therein 
reference histograms respectively concerning the 
images, such as described above and in the unrotated 
form, of one or a plurality of characters lying inside 
the vermilion seal region and so forth in the special 
document such as paper money which is used as the 
reference in the discrimination processing in the 
special document discrimination unit 10105. 



The rotation histogram generating unit 10706 
further comprises a converting unit 107 06a and 
calculating unit 10706b. 

An operation flow performed by means of the 
special document discrimination unit 10105 .having such 
a construction will be -described with reference to 
FIG. 70. 

In S10801, the input unit 10701 receives the 
binary image data from the scanner unit 10101, the 
preliminary processing unit 10702 extracts the 
character-image data from the input image data and 
removes noise from the extracted data. 

Then, in S10802, the characteristics in the 
character image is extracted from the thus noise-free 
character image data. This characteristics extraction 
is implemented so that the outline of the character 
image is extracted, and a direction code is assigned 
to each element constituting the extracted outline. 
The direction code corresponds to the direction 
perpendicular to the direction along the outline. 

Such direction codes are prepared for total 
8 directions shown in FIG.71A. FIG. 72 illustrates the 
result of the direction codes being assigned, as 
described above, to the outline of the character image 
of the character *Ml ' for example. 
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Subsequently, in S10803, the histogram 
generating unit 107 04 uses the direction codes which 
have been thus assigned to the character image. 
Thereby, the unit 107 04 generates the corresponding 
histogram for each extracted character. The 
histograms are referred to as character code histogram 
and illustrated in FIG.71B for example. iThe thus 
generated character code histogram will be referred to 

as characteristics H. 

in S10804, the thus generated histogram 
undergoes rearrangement as presently described 
according to the rotation angle stored in the rotation 
register 10705. Thereby, the rotation histogram is 
generated. Subsequently, the dictionary collating 
unit 107 07 performs dictionary collating such as 
described above on the thus generated rotation 
histogram in S10B05, and S10806. 

If the collating result comprises 'the 
rotation histogram concerning the extracted character 
image agrees with the previously stored histogram 
concerning the character image in the special 
document', the determination is made in S10808 that 
the original image comprises the special document. 
Then, this fact is output as the discrimination 
result. 



On the other hand, if the collating result 
is • non-agreement • , the rotation-angle value stored in 
the rotation information register 10705 is altered in 
S108 07. Then, the rotation histogram further 
undergoes the rearrangement according to the altered 
rotation-angle value in S108O4. Thus, the new 
rotation histogram is generated. Then, in S10805, the 
new rotation histogram undergoes further dictionary 
collating such as described above. 

Thus, the register 10705 is rewritten by 
predetermined various rotation angles. Each time, the 
corresponding rotation histogram is generated and the 
generated rotation histogram undergoes the dictionary 
collating. During such operation, if any one of the 
rotation histograms in the respective iterations 
agrees with the reference histogram in the dictionary 
10709, the result that the original image comprises 
the special document is output in S10808. Then, the 
processing in FIG. 70 is terminated. If no rotation 
histogram agrees with the reference histogram during 
the operation, it is determined that the original 
image does not comprise the special document. This is 
output and the processing is terminated. 

In one example of such operation, a case 
where the character 'fil ' inside the vermilion seal on 



the rear side (side on which no human being's face is 
printed) of the Bank of Japan note is extracted will 
be concretely described with reference to FIGS. 72-75. 

In FIGS. 7 2-75, the outline of the character 
' ' is coded using the direction codes shown in 
FIG.71A as described above. 

If the paper money is placed on the platen 
glass in a manner in which the paper money has been 
rotated for 90 degrees at the time the scanner unit 
10101 reads, the character image • is extracted in 
S10801 as shown in FIG. 73. That is, in FIG. 73, this 
character is rotated rightward for 90 degrees. 

The outline of this character image is 
direction-coded as shown in FIG. 7 3 in the 
characteristics extracting unit 10703 in accordance 
with the thus extracted character iir.age data. The 
direction codes assigned as a result of the direction 
coding as described above are indicated in FIG. 73 for 
a part of the outline portion of the character. 

These direction codes are converted into the 
histogram as described above in the histogram 
generating unit 10704. As of this time, '0 degrees' 
has been written as rotation angle information in the 
register 10705. Thus, a rearrangement, based on the 
rotation angle, of the histogram is not performed. 



1 Accordingly/ the rotation histogram generating unit 

10706 passes the input histogram data therethrough 
intact, outputting it. 

The output histogram is compared with the 

5 reference histograms stored in the dictionary 10709. 

At present, the image data associated with the 
character image •jcQ 1 is the data corresponding to the 
state thereof where the character image has been 
rotated for degrees. Thus, the reference histogram 

10 concerning the unrotated character 1 does not agree 
with the histogram concerning the relevant input 
character image. 

In this case, the value in the register 
10705 is the altered in S10807, that is, the initial 

15 value of • 0 degrees 1 as described above is rewritten 
to '90 degrees'. Then, the histograc concerning the 
input character image is rearranged correspondingly to 
the relevant rotation angle as will be described. The 
thus obtained rotation histogram is compared with the 

20 reference histogram- Such operation is repeated until 
the result of S10806 becomes YES , that is, until the 
relevant rotation histogram agrees with the reference 
histogram. However, if the result in S10806 does not 
become YES even if the input character image has been 

25 rotated for 27 0 degrees (subsequently to being* rotated 

/ 
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90 degrees and then 180 degrees, for example) , it is 
determined that the original image does not comprise 

the paper money. 

Next, the method for -generating, -fcased -on 

the value in the rotation information register 10705, 
the rotation histogram data from the with the 
histogram data output from the histogram generating 
unit 10704 will be described. 

in one example, the data output from the 
histogram generating unit 107 04 comprises a plurality 
of direction codes such as shown in FIG. 73. The 
rotation histogram generating unit 10706 performs an 
operation that rotates the above character image 90 
degrees, thus the plurality of direction codes shown 
in FIG. 72 being obtained. That is, in this case, the 
character shown in FIG. 72 is generated as a result of 
rotating the character shown in FIG .73 90 degrees 

clockwise . 

The state in FIG.72(, that is, where the 
rotated angle comprises 0 degree, where no rotation 
has been made), is compared with the state in FIG.73(, 
that is, where the rotated angle comprises 90 degrees, 
that is, where the state in FIG. 72 has been rotated 90 
degrees counterclockwise). As a result, in the 
example, the direction code "1" in FIG. 73 being 
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altered into "7" then comes to agree vith the 
corresponding direction code in FIG ,72. Similarly, 
the direction code "2" in FIG. 73 being altered into 
n 8 n then becomes to agree with the corresponding 
-direction code in FIG -72- Thus, .after "6 W is added to 
each direction code in FIG. 73, -the resulting value 
agrees with the respective direction code in FIG. 72. 

Thus, by adding 6 to each code of the 
direction codes constituting the relevant histogram, 
the respective direction-code values are obtained. 
The values to be obtained, constituting the relevant 
rotation histogram, would be obtained after rotating 
the relevant character image 90 degrees clockwise. 
Thus, performing the operation 'add 6 to 1 results in 
the desired function in the rotation histogram 
generating unit 107 06 being achieved. 

However, in this processing, if the result 
exceeds 8 after adding 6 thereto, the value obtained 
by subtracting 8 from the result value is used as the 
output of the rotation histogram generating unit 
10706. 

Thus, the direction-code conversion by means 
of such numeral-value conversion may be implemented by 
the following equation (10-1) : 

D=(d+C) MOD 8 ••• (10-1); 
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where d is the direction-code value before 
the conversion is performed; 

c is a constant depending on the rotation 
wangle (the constant comprising t> for 0 degree; £ for 
90 degrees; 7 for 180 degrees; a>nd 2 for 270 -degrees, 
for example) ; and 

D is the direction-code value after the 
conversion is performed. 

MOD indicates taking the remainder value 
obtained in dividing- t*« r^oncrc . positioned before 
and after the MOD sign, by one another. In one 
example, (A MOD B) means the remainder value in (A-s-B) . 

These rotation angles are not necessarily 
limited to the above four (0 degrees, 90 degrees, 180 
degrees and 270 degrees). The differential value may 
comprise a smaller value than 90 degrees, 45 degrees 

(0 degree, 4 5 degrees, 90 degrees, )■ • Using 

smaller differential angle improves the discrimination 
accuracy- That is, the discrimination becomes 
possible even if the original is placed on the 
duplicator after rotating it for 4 5 degrees. 

Further, the number of pixels (the plurality 
of small squares in FIG. 72 for example) constituting 
the character image may be increased, thereby the 
number of direction codes to be assigned to the 



1 character outline being increased. Thereby, the 

discrimination accuracy can be further improved. That 
is, by increasing the number of pixels, discrimination 
errors can be xeduced .such as when the character % Jt) 1 

5 is provided, and is determined not to comprise the 

paper money, if the outline shape thereof is slightly 
different from the character outline shape in the 
paper money. 

However, the discrimination processing speed 

10 tends to be lengthened if the differential angle in 

the rotation angle is thus made to be small and/or if. 
the number of pixels constituting the character is 
increased. As a result, the natural work efficiency 
in the duplicator cannot be prevented from being 

15 degraded. Therefore, such decision may be made after 
totally considering various factors. However, any 
results are in the scope of the tenth aspect of the 
present invention. 

The response operation in the duplicator 

20 10000 in the first embodiment of the tenth aspect of 

the present invention will be described with reference 
to FIG. 76, which response operation is performed for 
the signal output by the special document 
discrimination unit 10105 as a result of the above- 

25 mentioned operation. 



The main control unit 10106 performs this 
response operation, for the output from the special 
document discrimination unit 10105, as a part of the 
duplication operation in the duplicator 10000. 

In S114 01, the duplication start key on the 
duplicator is operated. Thereby, the duplication 
operation is activated. In S11401, it is then 
determined whether or not the bit 0 in the above- 
mentioned RAM is The bit 0 = 1 means that the 
duplicator 1000 has been set to be in the full color 
mode. Therefore, the discrimination operation shown 
in FIG. 7 0 is performed (because there is a good 
possibility of forgery duplication in the full color 
mode) . 

If the result of the operation of FIG. 7 0 
which is represented by S11403 and S11404 in FIG. 76 is 
that 'the original image comprises the special 
document', this matter is displayed on the operation 
display unit 10104 in S114 05, thereby warning the 
operator. Then, the normal duplication sequence will 
not be performed and the state returns to the state 
before the above-mentioned duplication start key has 

been pressed. 

on the other hand, if the determination 
result in S114 04 comprise 'the original image does not 
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comprises the special document 1 , the normal 
duplication sequence will be performed until the 
completion of repeating. Repeating means repeating 
duplication operation in a case where a plurality of 
copies of an original are specified, for example. 

If if is not that the bit 0 = 1 in S114 02 
then the single-color duplication mode including the 
black-and-white duplication mode as described above 
has been set. Because there is little possibility of 
illegal duplication, and distinguishing from the true 
paper money or so is easy even if the illegal 
duplication has been made, no real harm is -considered 
to occur, and the discrimination operation in S114 03 
and S11403 is not performed. Then, the normal 
duplication sequence is performed and the original 
image is duplicated. 

Thus, in this first embodiment, the 
discrimination processing in the special document 
discrimination unit 10105 is omitted in the single- 
color duplication mode. In this mode, it is 
considered that there is little possibility of illegal 
duplication no real harm occurs even if it is 
performed. By this omission, duplication time 
reduction may be enabled in such a case. Further, the 
relevant discrimination processing is performed in the 



full color duplication node in which there is good 
possibility of illegal duplication. Thus, degradation 
in the discrimination function is substantially 
little. 

The second embodiment of the tenth aspect of 
the present invention will be described. 

In contrast to the above-mentioned first 
embodiment in which the discrimination operation in 
the special document duplication unit 10105 is not 
performed if the single color duplication node 
including the black-and-white duplication mode has 
been set, the duplication operation in the special 
document duplication unit 10105 is performed but in 
reduced discrimination accuracy in such a case of the 
duplication mode in which there is little possibility 
of illegal duplication, in the duplicator in the 
second embodiment. 

In the description of the second embodiment, 
the parts already described in the description of the 
first embodiment is omitted. That is, excepting the 
contents to be now described, the construction and 
operation in the second embodiment are similar to 
those in the first embodiment. 

The operation flow performed in the 
duplicator in the second embodiment will be described 
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1 In the description of the fourth embodiment, 

the parts already described in the description of the 
third embodiment is omitted. That is, excepting the 
contents to be now described, the construction and 

5 operation in the fourth embodiment -are -similar to 

"those in the third embodiment. 

Operation flow performed by the duplicator 

f 

in the fourth embodiment will be described with 
reference to FIG. 83. 

10 In the fourth embodiment , the main control 

unit 10106 performs, as a partial process in the 
duplication sequence , discrimination-accuracy 
alteration as described above such that the 
discrimination accuracy in the discrimination 

15 operation in the special document discrimination unit 
10105 is reduced or the thus reduced discrimination 
accuracy is returned to the original one. 

The duplicator's operation in the fourth 
embodiment in FIG. 83 is substantially identical, 

20 except for the operation contents presently described, 
to the above-mentioned duplicator's operation in the 
third embodiment in the flow chart in FIG. 82, the 
relevant description being thus omitted* 

If YES in S12002, that is, if it is 

25 determined that the currently set size change ratio 
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comprises the 'unity 1 , the special document 
discrimination unit 10105 -performs the discrimination 
operation with a relatively high discrimination 
accuracy in S12003. -On the other hand, if "NO in 
S12002, that is, if it is determined that the relevant 
size change ratio does not comprise the 'unity', the 
special document duplication unit 10105 performs the 
discrimination operation with a relatively low 
discrimination accuracy in S12102. 

The discrimination operation with relatively 
high or low discrimination accuracy may be implemented 
by making small or great the differential value used 
in altering the value in the rotation information 
register 10705 in S10807 in FIG. 70. That is, the 
discrimination operation, in which the alteration of 
the value in the rotation information register 10705 
is made with the 90-degrees differential value, giving 
0 degrees, 90 degrees, 180 degrees and 270 degrees as 
described above, may be assigned to the above- 
mentioned low-discrimination-accuracy discrimination 
operation. The discrimination operation, in vhich 
the alteration of the value in the rotation 
information register 10705 is made with the 45-degrees 
differential value, giving 0 degrees, 4 5 degrees, 90 
degrees, ... as described above, may be assigned to 



the above-mentioned high-discrimination-accuracy 
discrimination operation. 

Thus, in the fourth embodiment, the 
discrimination accuracy is reduced in "the 
discrimination processing in the jspecial document 
discrimination unit 10105 in the duplication operation 
with a size change ratio other than the 'unity 1 . In 
this mode, it is considered that there is little 
possibility of the illegal duplication and no real 
harm occurs even if it is performed. By such 
discrimination accuracy reduction, duplication time 
reduction may be enabled in such a case- Further, the 
relevant discrimination processing is performed in the 
full color duplication mode in which there is good 
possibility of illegal duplication- Thus # degradation 
in the discrimination function is less than in the 
case of the above-mentioned third embodiment of the 
tenth aspect of the present invention - 

The fifth embodiment in the tenth aspect of 
the present invention will be described. 

In a duplicator in this fifth embodiment, 
the discrimination operation in the special document 
discrimination unit 10105 is eliminated in the 
duplication operation in 'automatic original carrying 
mode 1 where there is little possibility of illegal 



duplication being executed. 

As shown in FIG. 84 , the construction of the 
duplicator in this fifth embodiment is similar to the 
construction common to the duplicators -in -the -first- 
fourth embodiments as shown in FIG. 63, excepting that 
an ADF (auto-draft feeder, automatic original carrying 
system) 10107 is included there. By -adding the ADF 
10107, the construction in the main control unit 10106 
is modified. As a result of the modification, a 
duplication sequence is executed as will be described. 
In the description concerning the fifth embodiment, 
the description is omitted except for the parts 
concerning this ADF 10106, accordingly. This ADF 
10107 has a function of automatically transferring a 
paper sheet to a predetermined position in the scanner 
unit 10101. This paper sheet comprises an original 
image and has been placed on a predetermined position 
on the duplicator by the operator. The former above- 
mentioned predetermined position in the scanner unit 
is a position appropriate to the duplication 
operation. 

With reference to FIG .65, the ADF 10107 «s 
function will be described. 

The existence of a paper sheet (not shown in 
the drawing) comprising an original image placed on a 



original table 123 01 is detected by an original 
detecting sensor 12302. This detection causes a 
calling roller 123 03 to transfer the paper sheet into 
a position where a carrying belt 12304 is located. 
The carrying belt 123 04 carries the thus transferred 
paper sheet into a position on a contact glass (also 
referred to as a platen glass), which position is one 
experiencing a predetermined exposure. A magnet: 12 3 05 
is provided at the ADF side and a lift-up sensor 12306 
is provided at the duplicator body side, in the ADF 
10107 for detecting the open/closed state of the ADF. 
By such a construction, the open/close state of the 
ADF 10107 can be detected. 

The ADF 10107 is normally in the closed 
state. The operator places an original image paper 
sheet on the original table 12301, in this ADF closed 
state. If the operator desires to place an original 
image paper sheet on a desired position on the contact 
glass, the ADF 10107 may be opened, the contact glass 
being thus exposed. Then, the operator may place the 
paper sheet on the contact glass and then close the 
ADF 10107, the duplication operation being thus 
started. 

Operation in the duplicator in the fifth 
embodiment, in the tenth aspect of the present 



invention, having such a construction will be 
described with reference to FIG. 86. 

The main control unit 10106 performs such 
discrimination-operation control processing as one 
step in the duplication sequence concerning tbe 
duplication operation as the duplicator's inherent 
use. 

In a duplication waiting state (that is, a 
state before the duplication start key is pressed as 
described above) , the main control unit 10106 performs 
the following processing. In S124 01, it is determined 
whether or not the ADF 10107 is in the 1 if ted-up state 
(that is, the open state). If it is determined as a 
result to be the lifted-up state, an ' ADF original set 
flag' is unconditionally reset to 0 in S124 02. This 
•ADF original set flag' is a flag indicating that the 
original image paper sheet has been transferred and 
positioned on the contact glass by means of the 
original image paper sheet carrying processing (also 
referred to as feed-in processing, hereinafter) in the 
ADF 10107 such as described above. 

When this flag has the value 1 it indicates 
that the ADF 10107, by means of the above-mentioned 
feed-in processing, sets the original image paper 
sheet on the contact glass. When this flag has the 



value 0 it indicates that the original image paper 
sheet has been set on the contact glass as a result of 
processing other than such feed- in processing. 

That is, the fact -that the ADF original -set 
flag has the value 0 indicates any one of the 
following two cases or other similar ones: in the 
first case, the original image paper sheet has been 
set with a pressing plate. {That is, normally, a 
plate referred to as the pressing plate covers the 
platen glass. In the relevant case, this pressing 
plate is temporarily lifted. In this lifted state, 
the original image paper sheet is placed ori the platen 
glass. Then, the pressing plate is let down on the 
platen glass. Thus, the paper sheet is set.) In the 
second case, after the ADF 10107 's above-mentioned 
feed-in processing, the operator lifts the ADF 10107 
so as to correct the position of the paper sheet. In 
both cases, the original image paper sheet has not 
been set automatically by means of the ADF. 

After such processing in the duplication 
waiting state, if the duplication start key is pressed 
in S12403, it is determined in S12404 whether or not 
the current state comprises a state where 'due to a 
certain reason, after the duplication operation is 
once halted, the duplication start key has been 
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pressed again' , that is, -duplication re-starting 
after interruption'. In one example, the number of 
copies previously specified by the operator comprises 
initially 10 sheets. However, after the duplication 
of six sheets has been completed, the duplication 
operation has been interrupted due to occurrence of 
•paper blockage' in the duplicator or so. Conditions 
such as mentioned above are determined to comprise 
•duplication re-starting after interruption'. Such 
determination causes S12408 to be performed. 

If the determination in S124 04 does not 
comprise -duplication re-starting after interruption', 
it is determined in S124 05 whether or not the original 
detecting sensor 12302 detects existence of an 
original image paper on the table 12301. If the paper 
sheet exists on the table 123 01, the feed-in 
processing such as described above is performed in 
S12406 by means of the ADF 10107. Then, the ADF 
original set flag is set to the value 1 in S12407. 
Thus, it is indicated that the paper sheet currently 
placed on the contact glass is one which has been set 
by means of the ADF 10107 with the feed-in processing. 

Then, the normal duplication sequence is 
performed in S124111. However, even during the 
sequence performance, the determination in S12412 as 
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to whether ox not the ADF 10107 is lifted is always 
made. If it is lifted, the ADF original set flag is 
immediately reset to 0 in S12414. The reason for this 
j.s that the fact that the ADF has been thus lifted 
means the possibility occurring that, at this time, 
the original image paper sheet has been replaced by 
the special document which is prohibited to be 

duplicated. 

If the ADF 10107 is not lifted in the 
determination result in S12412, S12411 and S12412 is 
repeated. Thus, the duplication sequence is repeated 
until the repeating completion is determined in 
S12413 . 

On the other hand, if 'duplication re- 
starting after interruption' is determined in S12404, 
it is determined in S 12 4 08 whether or not the ADF 
original set flag has the value l. If the flag has 
the value 1 (that is, ON) as a result, the normal 
sequence is performed in S12411 as described above. 
If it is determined in S124 08 that the flag has the 
value 0 (that is, not ON), the discrimination 
processing such as described above in the special 
document discrimination unit 10105 is performed in 
S12409. 

In S12409, the processing in FIG. 70 is 



perfonned. If the processing result in S12410 
comprises that 'the original image comprises the 
special -document 1 , warning indication is performed in 
S12415 as described above. Then, In this case, the 
normal sequence such as described above is not 
performed and the state is returned to the above- 
mentioned duplication waiting state. On the other 
hand, if the determination in S12410 comprises 'the 
original image does not comprise the special 
document', the normal duplication sequence is 
performed as described above in S12411. 

Thus, in the fifth embodiment, the 
discrimination processing in the special document 
discrimination unit 10105 requiring extra time is not 
to performed in the duplication operation using the 
feed-in processing as describee above in the ADF 
10107. Thereby, the work efficiency in the 
duplication operation may be improved. There is 
considered to be little possibility of paper-=oney 
forgery perpetration in the duplication operation 
using the feed-in processing in the ADF 10107. (That 
is, if a person attempts to perpetrate the paper money 
forgery, the person may be worried that the paper 
money note may be injured by accident during the feed- 
in processing, for example if the person will use the 
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feed-in processing in the ADF 1010 for the paper money 
note. Thus, the person attempts to avoid such 
handling.) Thus, little real harm is considered to 
occur ^s a result of even eliminating the 
discrimination processing. 

The sixth embodiment of the tenth aspect of 
the present invention will be described. 

In contrast to the above-mentioned fifth 
embodiment in which the discrimination operation in 
the special document duplication unit 10i05 is not 
performed in the case of the duplication operation 
using the feed-in processing by means of the ADF 
10107, the duplication operation in the special 
document duplication unit 10105 is performed but in 
reduced discrimination accuracy in such a case of the 
duplication mode in which the possibility of illegal 
duplication is a little in the duplicator in the sixth 
embodiment . 

In the description of the sixth embodiment, 
the parts already described in the description of the 
fifth embodiment is omitted. That is, excepting the 
contents to be now described, the construction and 
operation in the sixth embodiment are similar to those 
in the fifth embodiment. 

Operation flow performed by the duplicator 



in the sixth -embodiment will be described with 

reference to FIG. 87. 

The main control unit 10106 performs, as a 
part of the duplication sequence, discrimination- 
accuracy alteration as described above such that -the 
discrimination accuracy in the discrimination 
operation in the special document discrimination unit 
10105 is reduced or the thus reduced discrimination 
accuracy is returned to the original one, in tie sixth 

embodiment. 

The duplicator's operation in the sixth 

embodiment in FIG. 87 is substantially identical, 
except for the operation to be described, to tie 
above-mentioned duplicator -s operation in the fifth 
embodiment in the flow chart in FIG. 86, the relevant 
description being thus omitted. 

If YES in S12405, that is, if it is 
determined that an original image paper sheet exists 
on the table in the ADF 10107, the ADF 10107 performs 
the feed-in processing such as described above in 
S12406. in S12407, the ADF original set flag is set 
to the value 1. As a result, it is indicated that the 
paper sheet existing on the contact glass at present 
comprises one which has been se. through the feed-in 
processing . 



In'this case, since it is the duplication 
operation with little forgery-duplication possibility, 
the special document discrimination unit 10105 
performs the duplication operation with .a relatively 
low discrimination accuracy in S12501. On the other 
hand, either if the original detecting sensor is not 
in the ON state in S12405 (no original image sheet 
paper exists on the above-mentioned table 12401), or 
if the ADF original flag is not the ON state in S12408 
(the original image sheet paper has not been set by 
means of the above-mentioned feed-in processing), the 
special document duplication unit 10105 performs the 
discrimination operation with a relatively hirh 
discrimination accuracy in S12502. 

The discrimination operation with relatively 
high or low discrimination accuracy may be implemented 
by making small or great the differential value used 
in altering the value in the rotation information 
register 10705 in S10807 in FIG. 70. That is, the 
discrimination operation, in which the alteration of 
the value in the rotation information register 10705 
is made with the 90-degrees differential value, giving 
0 degrees, 90 degrees, 180 degrees and 270 degrees as 
described above, may be assigned to the above- 
mentioned low-discrimination-accuracy discrimination 



operation. The discrimination operation, in which 
the alteration of the value in the rotation 
information register 10705 is made with the 4 5-degrees 
-differential value, giving 0 degrees, < 5 -degrees, --90 

degrees, as described above, may be assigned to 

the above-mentioned high-discrimination-accuracy 
discrimination operation. 

Thus, in the sixth embodiment, the 
discrimination accuracy is reduced in the 
discrimination processing in the special document 
discrimination unit 10105 in the duplication operation 
using the feed-in processing in the ADF 10107, In 
this duplication operation, it is considered that 
there is little possibility of the illegal 
duplication. By such determination accuracy 
reduction, duplication time reduction may be enabled 
in such a case. Further, the discrimination 
processing is performed with increased discrimination 
accuracy when the above-mentioned feed-in processing 
is not used, since there is a possibility of the 
illegal duplication. As a result, illegal duplication 
of the special document such as paper money can be 
surely identif ied . 

The seventh embodiment in the tenth aspect 
of the present invention will be described. 
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Images are respectively printed on both the 
front and rear sides of a recording paper sheet in a 
double-sided duplication mode* In this mode, if the 
image is printed on the rear side of the recording 
paper sheet, the discrimination operation in the 
special document discrimination unit 10105 is 
performed in a duplicator in this seventh embodiment. 
This is because of the possibility of illegal 
duplication being executed there. An image is printed 
on only one side of a recording paper sheet in a 
single-sided duplication mode. In this mode, it can 
be seen that there is little possibility of illegal 
duplication being executed- In this case, the 
discrimination operation in the special document 
discrimination unit 10105 is eliminated. 

As shown in FIG . 88 , the construction of the 
duplicator in this seventh embodiment is sinilar to 
the construction common to the duplicators in the 
first-fourth embodiments as shown in FIG. 63, except 
that a double-side unit 10103a is included there. By 
adding the double-side unit 10103a, the construction 
in the main control unit 10106 is modified. As" a 
result of the modification, a duplication sequence is 
executed as presently described. In the description 
concerning the seventh embodiment, the description is 



omitted except for the that concerning this double- 
side unit 10103a, accordingly. 

Operation in the duplicator of the seventh 
embodiment, in the -tenth aspect of "the present 
invention, having such a construction will be 
described with reference to FIG. 89. 

The main control unit 10106 performs such 
discrimination-operation control processing as one 
step in the duplication sequence concerning the 
duplication operation as the duplicator's inherent 
use. 

If the duplication start key is pressed in 
S12701, it is determined in S12702 whether or not the 
above-mentioned double-sided duplication mode is set 
at the present time in the duplicator. If the double- 
sided duplication mode has not been set, the normal 
duplication sequence in the duplicator is performed in 
S12712 repeatedly until the repeating completion is 
determined in S12723. 

On the other hand, if the double-sided 
duplication mode is determined to have been sez at the 
present time in the determination in S12702, xz is 
determined in S12703 whether or not a 'rear side flag 1 
is ON (that is, the value in the flag is the value 1) . 
The ON state of the 'rear side flag 1 indicates that 



the duplicator is in the process of printing on the 
rear side of a recording paper sheet at present, in 
the double-sided duplication mode. 

If the result in S12703 is that the Tear 
side flag 1 is not ON, since this state means that the 
duplicator is in the process where an image is printed 
on the front side of a recording paper sheet ax 
present in the double-sided duplication mode, the 
relevant process, that is the front side duplication 
sequence is performed in S127 09 accordingly. 

This front side duplication mode in S12709 
is repeated until the repeating completion is 
determined in S127 09. Then, after the repeating 
completion determination is made, the 'rear side flag* 
is set to the value 1 in S12711 and the machine 
returns to the duplication waiting state. 

If the determination in S12703 comprises 
that the 'rear side flag' is OK, the discrimination 
processing shown in FIG. 7 0 in the special document 
discrimination unit 10105 is performed in S12704. In 
S127 05, if the processing result comprises that 'the 
original image comprises the special document', 
warning indication is performed in S12714 through the 
operation display unit 10104 as described above. 
Then, in this case, the normal sequence such as 



described above is not performed and the state is 
returned to the above-mentioned duplication waiting 
state. 

On the other hand, if -the -determination in 
S12705 is "the original image does not comprise the 
special document', the rear side duplication sequence 
is repeated in S12706 until the repeating completion 
is determined in S12707, which rear side duplication 
sequence is one in which an image is printed on the 
rear side of a recording paper sheet in the above- 
mentioned double-sided duplication mode. Then, after 
the duplication operation for the repeating amount has 
been completed, the repeating completion being thus 
determined in S12707, the rear side flag is reset to 
0, the machine returning to the above-mentioned 
duplication waiting state. 

The double-side unit 10103 in the printer 
unit 10103 has the function of executing the above- 
mentioned double-sided duplication sequence. 

Thus, in the seventh embodiment, the 
discrimination processing in the special document 
discrimination unit 10105 requiring extra time is made 
not to be performed in a case other than in the 
process in which the rear side duplication sequence is 
executed in the above-mentioned double-sided 



duplication" mode. Thereby, the work efficiency in the 
duplication operation may be improved. There is 
considered to be little possibility of paper-money 
forgery perpetration except in such -a Tear side 
duplication sequence. -(The paper money is normally 
made with the double-sided printing. Forged paper- 
money with printing on only one side thereof can be 
easily identified.) Thus, little real harm may be 
considered to occur as a result of eliminating the 
discrimination processing . 

The eighth embodiment of the tenth aspect of 
the present invention will be described. 

In contrast to the above-mentioned seventh 
embodiment in which the discrimination operation in 
the special document duplication unit 10105 is not 
performed in the case other than the rear side 
duplication sequence in the above-mentioned double- 
sided duplication mode, the duplication operation in 
the special document duplication unit 10105 is 
performed in high discrimination accuracy in zhe case 
of the rear side duplication sequence in the double- 
sided duplication mode, that is, the case where there 
is a good possibility of illegal duplication, in the 
duplicator in the eighth embodiment. 

In the description of the eighth embodiment, 



the parts already described in the description of the 
seventh embodiment is omitted. That is, excepting the 
contents to be now described, the construction and 
operation in the eighth embodiment are similar to 
those in the seventh embodiment. 

Operation flow performed by the duplicator 
in the eighth embodiment will be described wi^h 
reference to FIG. 90. 

The main control unit 10106 performs, as a 
part of the duplication sequence, discrimination- 
accuracy alteration as described above such that the 
discrimination accuracy in the discrimination 
operation in the special document discrimination unit 
10105 is reduced or the thus reduced discrimination 
accuracy is returned to the original level, in the 
eighth embodiment* 

The duplicator's operation in the eighth 
embodiment in FIG. 90 is substar.- ially identical, 
except for the operation to be described, to rhe 
above-mentioned duplicator's operation in the seventh 
embodiment in the flow chart in FIG. 89, the relevant 
description being thus omitted. 

If YES in S12703, that is, if the above- 
mentioned rear side flag is ON, since the current 
process corresponds to the rear side duplication 



sequence in the double-sided duplication mode and thus 
comprises the duplication operation with a forgery 
duplication possibility as described above, the 
• —special -document -discrimination -unit 10105 performs 
the duplication operation with a relatively high 
discrimination accuracy in the discrimination 
operation shown in FIG. 70 , in S12801. On the other 
hand, if NO in S12703, that is, if the above-mentioned 
rear side flag is not ON, the special document 
duplication unit 10105 performs, in S12802, the 
discrimination operation with a relatively low 
discrimination accuracy in the discrimination 
operation shown in FIG. 70. 

The discrimination operation with relatively 
high or low discrimination accuracy may be implemented 
by making the differential value small or great used 
in altering the value in the rotation information 
register 10705 in S10807 in FIG. 70. That is, the 
discrimination operation, in which the alteration of 
the value in the rotation information register 10705 
is made with the 90-degrees differential value, giving 
0 degrees, 90 degrees, 180 degrees and 270 degrees as 
described above, may be assigned to the above- 
mentioned low-discrimination-accuracy discrimination 
operation. The discrimination operation, in which 

) 



the alteration of the value in the rotation 
information register 10705 is made with the 45-degrees 
differential value, giving 0 degrees, 45 degrees, 90 
degrees, ... as described above, may be assigned to 
the above-mentioned high-discrimination-accuracy 
discrimination operation. 

Thus, in the eighth embodiment, the 
discrimination accuracy is reduced in the 
discrimination processing in the special document 
discrimination unit 10105 in a case other than the 
rear side duplication sequence process in the double- 
sided duplication mode. In the case other than the 
rear side duplication sequence process, it is 
considered that there is little possibility of illegal 
duplication. By such determination accuracy 
reduction, duplication time reduction may be enabled 
in such a case. Further, the discrimination 
processing is performed under the condition that the 
discrimination accuracy is increased in the rear side 
duplication sequence process in the double-siced 
duplication mode, in which process there is a 
possibility of illegal duplication. As a result, 
illegal duplication of the special document such as 
paper money can be surely identified. 

The ninth embodiment in the tenth aspect of 
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the present invention will be described. 

Images are respectively printed on both the 
front and rear sides of a recording paper sheet in a 
double-sided duplication mode- In this mode, if "the 
image has been already printed on the rear side of the 
recording paper sheet which' is one to.be used for 
printing an image thereon, the discrimination 
operation in the special document discrimination unit 
10105 is performed in a duplicator in this ninth 
embodiment. This is because the possibility of 
illegal duplication being executed exists there. In 
the above double-sided duplication mode, if no image 
has been printed on the recording paper sheez which is 
one to be used for printing an image thereon, it can 
be seen as follows: If the image is printed on the 
front side of the recording paper sheet, the paper- 
money forgery for example will not yet be complete 
anyway- (That is, this is because the forgery paper- 
money with printing on only one side thereof can be 
easily identified.) Thus, in this case, the 
discrimination operation in the special document 
discrimination unit 10105 is eliminated. 

As shown in FIG. 91, in the duplicator in the 
ninth embodiment, a rear side image detecting sensor 
12901 is provided for detecting whether or r.:t an 



image has been already printed on the rear side of the 
recording paper sheet which is used for printing an 
image thereto as described above in the double-sided 
duplication node. This sensor 12901 is located 
between a paper supply cassette 129 02 and a 
registration unit 12903- The paper supply cassette 
129 02 is used for providing a recording paper sheet to 
the photosensitive drum in the printer unit in the 
duplicator. The registration unit 12903 is used for 
performing the registration matching between the 
recording paper sheet and the toner image formed on 
the photosensitive drum. The sensor 12901' comprises a 
photosensor comprising a light emitting element and 
photosensitive eleaent. Excepting this construction, 
the construction of the duplicator is substantially 
similar to the construction of the above-mentioned 
duplicator in the first embodiment in the tenth aspect 
of the present invention, the description being thus 
omitted for the similar parts. 

Operation in the duplicator in the ninth 
embodiment, in the tenth aspect of the present 
invention, having such a construction will be 
described with reference to FIG. 92. 

The main control unit 10106 performs such 
discrimination-operation control processing as one 



step in the duplication sequence. 

If the duplication start key is pressed in 
S13001, a recording paper sheet is supplied from the 
above-mentioned paper -supply cassette ^2902 in S13002. 
Then, it is detected whether or not any image has been 
already printed on the rear side with respect to the 
front side of the thus supplied recording paper sheet, 
which front sid^sused for the present printing. If 
the detection reSt is that 'an image exists on the 
rear side', the discrimination processing shcvn in 
FIG. 70 in the special document discrimination unit 
10105 is performed in S13003. 

If the processing- result is that 'the 
original image comprises the special document* in 
S13004, warning indication is performed in S13005 
through the operation display unit 10104 as described 
above. Then, in this case, the normal sequence such 
as described above is not performed and the state is 
returned to the above-mentioned duplication waiting 
state. 

' On the other hand, if the determination in 
S13004 is 'the original image does nbt comprise the 
special document', a rear side duplication sequence U 
repeated in S13006 until the repeating completion is 
determined in S13007, which rear side duplicstion 



sequence is one in which an image is printed on the 
rear side of a recording paper sheet in the above- 
mentioned double-sided duplication mode. 

On the other hand, if the -detection result 
in S13 002 comprises 4 no image exists on the rear 
side 1 , the above-mentioned discrimination processing 
by the special document duplication unit 10105 is not 
performed and the normal^^lication sequence is 
immediately performed in S13 006 as described above • 

Thus, in the ninth embodiment, the 
discrimination processing in the special document 
discrimination unit 10105 requiring extra time is not 
performed in a case other than the case where an image 
has been already printed on the rear side of "che 
recording paper sheet. Thereby, the work efficiency 
in the duplication operation may be improved. 

The tenth embodiment of the tenth aspect of 
the present invention will be described* 

In contrast to the above-mentioned r.inth 
embodiment in which the discrimination operation in 
the special document duplication unit 10105 is not 
performed in the case other than the case where an 
image has been already printed on the rear sice of the 
recording paper sheet, the duplication operation in 
the special document duplication unit 10105 is 



performed with a high discrimination accuracy in the 
case where an image has been already printed on the 
rear side of the recording paper sheet, that is, the 
case vhere the possibility of Illegal duplication 
exists, in the duplicator in the tenth embodiment.. 

In the description of the tenth embodiment, 
the parts already described in the description of the 
ninth embodiment is omitted. That is, excepting the 
contents to be now described, the construction and 
operation in the tenth embodiment are similar to those 
in the ninth embodiment. 

Operation flow performed by the duplicator 
in the tenth embodiment will be described with 
reference to FIG. 93. 

The main control unit 10106 performs, as a 
partial process in the duplication sequence, 
discrimination-accuracy alteration as described above 
such that the discrimination accuracy in the 
discrimination operation in the special document 
discrimination unit 10105 is reduced or the thus 
reduced discrimination accuracy is returned- to the 
original level, in the tenth embodiment. 

The duplicator's operation in the eighth 
embodiment in FIG. SO is substantially identical, 
except for the operation to be described, to rhe 



above-mentioned duplicator's operation in the seventh 
embodiment in the flow chart in FIG. 89, the relevant 
description being thus omitted. 

If YES in S 13 002, that is, if 'an isage 
exists on the rear side', then since the current 
process corresponds to the duplication operation 
having a forgery duplication possibility as described 
above, the special document discrimination unit 10105 
performs duplication operation with a relatively high 
discrimination accuracy in the discrimination 
operation shown in FIG. 70, in S13110. On the other 
hand, if NO in S13 002, that is, if 'no image exists on 
the rear side', the special document duplication unit 
10105 performs, in S13102, discrimination operation 
with a relatively low discrimination accuracy in the 
discrimination operation shown in FIG. 70. 

The discrimination operation with relatively 
high or low discrimination accuracy may be implemented 
by making the differential value small or great used 
in altering the value in the rotation information 
register 10705 in S10807 in FIG. 70. That is, the 
discrimination operation, in which the alteration of 
- the value in the rotation information register 107 05 
is made with the 90-degrees differential value, giving 
0 degrees, 90 degrees, 180 degrees and 270 degrees as 
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described above, may be assigned to the above- 
mentioned low-discrimination-accuracy discrimination 
operation. The discrimination operation, in which 
the -alteration -of the value in the xotation 
information register 10705 is made with the 45-degrees 
differential value, giving 0 degrees, 45 degrees, 90 
degrees, ... as described above, may be assigned to 
the above-mentioned high-discr imination-accuracy 
discrimination operation. 

Thus, in the tenth embodiment, the 
discrimination accuracy is reduced in the 
discrimination processing in the special document 
discrimination unit 10105 in a case other than the 
case where an image has been already printed on the 
rear side of the recording paper sheet. In xhe case 
other than the case where an image has been already 
printed on the rear side of the recording paper sheet, 
it is considered that there is little possibility of 
illegal duplication. By such determination accuracy 
reduction, duplication time reduction may be enabled 
in such a case. Further, the discrimination 
processing is performed under the condition that the 
discrimination accuracy is increased in the case where 
•an image exists on the rear side', where the illegal 
duplication possibility exists. As a result, illegal 
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duplication of the special document such as paper 
money can be surely identified. 



[EMBODIMENTS OF ELEVENTH ASPECT] 

Respective embodiments in the eleventh 
aspect of the present invention will be described. 

In the eleventh aspect of the present 
invention, a below described digital filter is used in 
the illegal duplication discrimination as described 
above for the special document such as paper money. 
If the illegal duplication is determined, a so-called 
moire is intentionally made to appear on the printed 
image, that is, the duplicated matter corresponding to 
the relevant image data. 

If the duplicated matter on which the moire 
is thus made to appear is attempted to be used as the 
forgery paper money, it may be easily distinguished 
due to the moire from the true paper money. Thus, the 
use of the forgery paper money can be prevented. 

This moire means undesired patterns which 
appear in general when .a -half tone is formed using a 
halftone printed as the original artwork. Such 
patterns occur due to interference between halftone 
dots in the original halftone and the halftpne dots in 
the ruled halftone screen which has been used to be 
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overlaid on the original halftone. 

However, in the present invention, the 
spatial frequency in line-drawing patterns existing on 
the image associated with the special document such as 
paper money is emphasized. This emphasis is aade by a 
filter processing performed on the relevant isiage 
data, which processing is by means of the digital 
filter having a spatial frequency corresponding to the 
relevant image data. Thereby, the moire corresponding 
to such a spatial frequency is intentionally made to 
appear especially for the special-d.ocument-inage image 
data. (The term spatial freguency has been explained 
in this specification. That is, this means a 
repeating frequency in density variation existing on 
an image for a unit length.) 

That is, in the case of the eleventh aspect 
of the present invention, interference is 
intentionally made to occur between the spatial 
freguency existing in the image in the special 
document or so and the spatial frequency which the 
digital filter has. Thus, the moire is made to 
generate. 

Next, a summary of image forming apparatuses 
in respective embodiments in the eleventh aspect of 
the present invention will be described. 
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An image forming apparatus in a first 
embodiment in the eleventh aspect of the present 
invention comprises: means for filtering image data so 
as to emphasize the predetermined spatial frequency on 
the original image, which image data has been input by 
reading the original image and comprises multi-value 
digital data obtained by performing a predetermined 
processing thereon; and duplication means for 
discriminating as to whether or not the original image 
comprises the special document such as paper noney by 
detecting periodicity existing in the image 
corresponding to the thus filtered image data. 

An image forming apparatus in a second 
embodiment in the eleventh aspect of the present 
invention comprises: means for filtering image data as 
described above, vhich image data comprises n-lti- 
value digital data obtained as described above; and 
image processing means for outputting the image 
corresponding to the thus filtered image data. 
20 An image forming apparatus in a third 

embodiment in the eleventh aspect of the present 
invention comprises: means for discriminating whether 
or not an original image comprises the special 
document such as described above; means for filtering 
25 as described above the corresponding image data if the 
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above discrimination result is that it does comprise 
special document; and image processing means for 
outputting the image corresponding to the thus 
filtered image data. - . 

Further, in these respective embodiments, it 
is preferable that the above-mentioned filtering means 
comprises a band pass filter having a peak frequency: 
100 lines/inch or 70 lines /inch* 

Next, the image foming apparatus 14 000 in 
the first embodiment in the eleventh aspect of the 
present invention will be described. 

This image forming apparatus 14 000 comprises 
a CCD color image-pickup element (simply referred to 
as CCD, hereinafter) 14101. This CCD 14101 comprises: 
R (red) image-pickup unit in vhich elements 
corresponding to 4752 pixels are covered by a red 
filter and one-dimensionally arranged; B (green) 
image-pickup unit in which elements corresponding to 
4752 pixels are covered by a green filter and one- 
dimensionally arranged; and R (blue) image-pickup unit 
in which elements corresponding to 4752 pixels are 
covered by a blue filter and one-dimensionally 
arranged. These image-pickup units are arranged in 
parallel to one another in three rows. 

Further, the image forming apparatus 14000 

J 
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comprises an amplifier (simply referred to as an AMP, 
hereinafter) 14103 for amplifying the respective R, G 
and B image data signals in the CCD 14101; A/D 
converter 14103 for respectively converting the thus 
amplified analog R, G, and B image data signals into 
8-bit multi-tone digital data values; an image 
processing unit (simply referred to as IPU, 
hereinafter) for generating image data for printing by 
performing predetermined image processing on the 
multi-tone digital image data; a laser diode (simply 
referred to as. LD, hereinafter) 14105 for printing the 
corresponding image on a recording paper sheet by 
outputting a laser beam in accordance with a signal 
modulated in a manner in which so-called ON /OFF 
modulation (in which the LD is switched ON so as to 
expose the photosensitive matter and OFF so as not to 
expose the photosensitive matter; or in which the time 
for which the LD is ON is controlled by means of 
pulse-width modulation in a case of halftone printing) 
is performed on the thus generated printing image 
data . 

The image forming apparatus 14 000 further 
comprises a filter 14106. This filter 14106 performs 
filtering processing, so as to emphasize a 
predetermined spatial frequency in an original image, 
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on the image 'data concerning the original image input 
through the CCD 14101. The construction of the filter 
14106 vill be presently described with reference to 
FIG. 97 and 98. 

The image forming apparatus 14 000 further 
comprises discrimination means 14107 for detecting 
periodicity, existing in the original image, from the 
image data on which the above-mentioned filtering 
processing has been performed. This discrimination 
means 14107 comprises, for such a purpose, a nenory, 
comparing circuit and so forth. When processing for 
every pixel is to be performed on the image dara, the 
memory samples image data units respectively 
corresponding to the plurality of pixels (sinply 
referred to as peripheral pixels, hereinafter) 
surrounding the relevant pixel (simply referred to as 
current pixel, hereinafter) to be processed in the 
relevant original image and stores them. Fro— the 
thus stored image data, the comparing circuit detects 
the periodicity existing in the original image. 
Further, the discrimination means 14107 discriminates 
as to whether or not the original image comprises the 
special document such as paper money, securities or so 
by thus detecting the periodicity existing in the 
original image. 
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Operation in the image forming apparatus 
14000 having such a construction will be described. 

The CCD 14101 receives the light reflected 
by the original image and outputs an analog voltage 
for every pixel and for -every color, R, G and B. 
These analog signals are amplified by the AMP 14102. 
The thus amplified image signals as analog voltage 
signals are respectively converted into the 
corresponding 8-bit multi-tone digital data by E eans 
of the A/D converter 14103. 

The filtering processing is performed on the 
image data which thus have been converted into the 
multi-tone digital data, the processing being 
performed by means of the filter 14106 as described 
above where the predetermined spatial frequency is 
emphasized. Then, the duplication means 14107 detects 
the periodicity, existing in the original image, from 
the image data on which the filtering processing has 

been thus performed. 

The above-mentioned predetermined spatial 
frequency (in this case, corresponding to a density- 
variation frequency in the line-drawing patterns) 
corresponds to a spatial frequency in particular 
peculiar to line-drawing patterns existing in the 
special document such as paper -oney acting as the 
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reference discrimination object which the relevant 
discrimination means 14107 is used to identify- 
Accordingly, if the relevant original image comprises 
the special document such -as paper -money , such 4ef feet 
should be applied to the image data as to emphasize 
the periodicity corresponding to the spatial frequency 
in the original image- Such effect is achieved by 
performing the above-mentioned filtering processing on 
the image data, the processing emphasizing the 
peculiar spatial frequency. By such periodicity 
emphasis, it becomes easy to detect the periodicity 
from the thus obtained image data. Thereby, it 
becomes easy to perform the discrimination using the 
obtained image data. 

It thus becomes possible to say that: the 
image data comprises the special document such as 
paper money if such periodicity is detected from the 
image data by means of the operation of the 
discrimination means 14107 as described above. The 
discrimination signal as the result of the 
discrimination thus performed by the discrimination 
means 14107 is input to the IPU 14104. The I?U 14104 
receives the discrimination signal and does net output 
the relevant image data to the LD 14105 if the 
discrimination result is that 'the image data 



comprises the special document. 1 . If the 
discrimination result is •the image data does not 
comprise the special document' , the same outputs the 
relevant image data to the 1SD 14105, -'Thus, the 
forgery duplication can be prevented. 

The above-mentioned discrimination neans 
14107 may individually respectively perform such 
discrimination operation on the respective R, G, and B 
color respective image data sets in the periodicity 
detection for the original image. Alternatively, such 
discrimination operation may be performed on the image 
data resulting from first combining these R, G and B 
image data sets. 

Further, in such discrimination operation, 
methods for detecting the periodicity, existing in the 
original image, from the image data are as fellows. 
The relevant image data comprises density da-^a for 
example. The frequency of density variation is 
obtained, which density variation depends on position 
variation in the relevant original image. Fcr this 
purpose, the density-value inter-peak distance, that 
is, the pitch, may be obtained. Alternatively, the 
density gradient may be obtained from the differences 
between a plurality of adjacent pixels- 
Next, with reference to FIG. 95, the image 



forming apparatus 14100 in the second embodiment in 
the eleventh aspect of the present invention will be 
described. 

In "the image forming apparatus 14100 in -this 
embodiment, the filter 14106 and IPU 14 107 such as 
described above are combined in series and integrated 
with one another. In FIG. 95, the same reference 
numerals are given to block components having 
functions similar to those in the above -mentioned 
respective block components described in FIG. 54. The 
description concerning the constructions and operation 
relevant to then: is omitted. Parts different from the 
constructions and operation in the image forming 
apparatus 14 000 in the first embodiment of the 
eleventh aspect of the present invention will be 
described. 

The filtering processing such as described 
above is performed, by means of the filter 14i:-6, on 
the image data, being the multi-tone digital d=ta 
corresponding to the original image, which has been 
output from the A/D converter 14103. The image data 
in which the predetermined spatial frequency has been 
emphasized through the filtering processing being thus 
performed is input to the IPU 14104. 

That is, this image forming apparatus 14100 
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does not perforin the above-mentioned discrimination 
operation performed by the discrimination means 14107. 
The IPU 14104 generates the printing image data using 
the image data in which the predetermined spatial 
frequency has been thus emphasized. The thus 
generated printing data is input to the TJD 14105 vhich 
prints it onto a recording paper sheet as described 
above . 

Assuming that the original image comprises 
the special document such as paper money acting as the 
reference discrimination object, the above-mentioned 
filtering processing emphasizes the above-mentioned 
predetermined spatial frequency as described above . 
The duplicated image formed with the use of such image 
data in which the predetermined spatial frequency has 
been emphasized comprises one having moire patterns as 
described above. Such moire-pattern existence enables 
easy distinguishing of the relevant duplicated matter 
from the corresponding special document. Accordingly, 
such a duplicated matter cannot be used as the forgery 
paper money for example. 

On the other hand, if the original image 
does not comprise the special document , since the 
predetermined spatial frequency such as described 
above peculiar to the special document should not 
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exist in the original image accordingly, the 
predetermined spatial frequency which should not exist 
in the original image cannot be emphasized 
accordingly. Thus, the above-mentioned filtering 
processing should apply no image modification to the 
image data not comprising the special -document. 
Accordingly, the image data output from the A/D 
converter 14103 pass through the filter 14106 
substantially unaltered and is input to the IPO 14104. 
Then, the same data is converted into the printing 
data as described above and the LD 14105 prin-s the 
corresponding image. The image in the duplicated 
matter obtained in this case, to which image image 
modification should be applied, should comprise 
regular duplicated image. 

A case may be considered in which a spatial 
frequency close to the spatial frequency peculiar to 
the special document exists in a relevant original 
image even though the relevant original image does not 
comprise the special document such as paper r_=ney. In 
such a case, the above-mentioned filtering processing 
emphasizes the spatial frequency in the image data. 
The final the image corresponding to- the image data in 
which the spatial frequency has been thus emphasized, 
that is, the moire-formed image, is printed. However, 



the resulting image is not necessarily completely 
unusable , and is considered to be sufficiently usable 
to a certain extent. 

Next, -with reference to FIG. 96, "the Image 
forming apparatus 14 200 in the third embodiment in the 
eleventh aspect of the present invention will be 
described. 

In the image forming apparatus 14200 in this 
embodiment, the filter 14106 and IPU 14107 such as 
described above are combined and integrated with one 
another. There, the filter 14106 is a part of the IPU 
14107. In FIG. 96, the same reference numerals are 
given to block components having functions similar to 
those in the above-mentioned respective block 
components described in FIG. 94. The description 
concerning the constructions and operation relevant to 
them is omitted. Parts different from the 
constructions and operation in the image foming 
apparatus 14 000 in the first embodiment of the 
eleventh aspect of the present invention will be 
described. 

The image data, being the multi-tone digital 
data, output from the A/D converter 14103 is provided 
to the respective discrimination means 14107A and the 
IPU 14104. The discrimination means 14107A ray 
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comprise any one of the respective embodiments in the 
plurality of aspects of the present invention. 
Alternatively, the same may comprise a construction in 
another well-known technology. 

By means of such a discrimination n-eans 
14107, it is determined whether or not the original 
comprises the special document. The discrimination 
signal as the result is input to the IPU 14104. If 
the discrimination signal is 'the original icage 
comprises special document 1 , the filter 14106 performs 
the filtering processing such as described above on 
the image data input to the IPU 14104 from the A/D 
converter 14103* The IPU 14104 performs the above- 
described operation, inherent to the IPU 14104, on the 
image data in which the predetermined spatial 
frequency such as described above has been emphasized 
due to the filtering processing being perforced 
thereon. Thus, the corresponding printing in=ge data 
is generated. The thus generated printing data is 
input to the LD 14105 and the ID 14105 prints the same 
on a recording paper sheet. 

The duplicated image formed with the use of 
such image data in which the predetermined spatial 
frequency has been emphasized comprises one having 
moire patterns as described above. Such moire-pattern 



"5^6 

existence enables easy distinguishing of the relevant 
duplicated matter from the corresponding special 
document. Accordingly, such a duplicated matter 
cannot be used as forged paper money -for -example. 

On the other hand, if the result in the 
discrimination means 143107A is that 'the original 
image does not comprise the special document, the 
discrimination means indicating the result is input to 
the IPU 14104 from the discrimination means 14107A. 
In this case, the filtering processing by the filter 
14106 is not performed on the image data input to the 
IPU 14104 from the A/D converter 14103. Then, the IPU 
14104 converts the same into the corresponding 
printing data as described above and the LD 14105 
prints the corresponding image. The duplicated image 
obtained in this case, to which image no image 
modification by means of the filter 14106 has been 
applied as described above, comprises a regular 
duplicated image accordingly. 

A case may be considered in which a spatial 
frequency close to the spatial frequency peculiar to 
the special document exists in a relevant original 
image even though the relevant original, image does not 
comprise the special document such as paper money. In 
such a case, there is possibility that the 
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discrimination means 14107A functions erroneously. In 
this case, the determination signal due to the 
erroneous determination causes the filter 14106 to 
perform the filtering processing such as described 
above on the image data. Thus, the spatial -frequency- 
is emphasized through the filtering processing as 
described above in the image data. Finally, the 
image, corresponding to the image data in which the 
spatial frequency has been thus emphasized, that is, 
the moire-formed image, is printed. However, the 
resulting image is not necessarily completely 
unusable, and is considered to be sufficiently usable 
to a certain extent. 

Constructions of the filter 14 106 used in 
the first to third embodiments in the eleventh aspect 
in the present invention will be described with 
reference to FIGS. 97 and 98. 

These filters respectively comprise digital 
matrixes. A case is taken where input image data has 
a pixel density of 400 dpi (16 dots/inch) . In this 
case, FIG. 97 shows a 7x7 matrix band-pass filter which 
processes so that the image data having a spatial 
frequency of 100 lines/inch (corresponding to 4 
lines/mm) is relatively emphasized (so that magnitude 
becomes greater, that is, the density differential 
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becomes greater in the image data). FIG. 98 shows a 
7x7 matrix band-pass filter which processes so that 
the image data having a 70 lines /inch (corresponding 
to 2.8 lines/mm) special frequency is relatively 
emphasized (so that magnitude becomes greater, that 
is, the density differential becomes greater in the 

image data) . 

These band-pass filters are detailed in an 
article 'Digital filter in image processing' in 'Ricoh 
technical report, No. 13, Man, 1985. Such band-pass 
filters are filters suitable for a case where a 
certain construction is detected from image data, a 
certain waveform height (peak in density value, for 
example) is detected for example. These fil-ers are 
formed by combining 3x3 matrix low-pass filxer(s) and 
3x3 matrix high-pass filter(s). 

In order to increase the value of "The 
spatial frequency, in value, which frequency may be 
detected by means of such band-pass filters, it is 
necessary to increase the number of such 3x2 matrix 
filters constituting the relevant band-pass filter. 
In one example, three-times repeated performance of 
filtering by means of the 3x3 matrix substar.-ially 
equals performance of filtering by means of the 7x7 
matrix filter. Thus substantially increasing the 
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number of lines and the number of rows in the matrix 
can result in increasing the spatial frequency which 
can be emphasized through the band-pass filter 
constituted by the relevant matrixes. 

By means of such a filter 14106, in the 
.above-mentioned filtering processing, the current- 
pixel image data obtained as a result of the relevant 
filtering processing is determined with use of the 
respective remark-pixel image data and the inage data 
concerning the plurality of peripheral pixels 
thereabout. That is, in the image data determination, 
a sum-of -products operation is performed ori the matrix 
shown in FIG. 97 or 98 and the matrix constituting the 
relevant remark pixel. and the peripheral pixels 
thereabout. Thus, the image data, for the relevant 
remark pixel, after undergoing the above-mentioned 
filtering processing can be obtained. 

Thus, in the eleventh aspect of the present 
invention, a relatively simple construction is 
sufficient for the achievement of an image fcraing 
apparatus which has fast processing speed and highly 
accurate discrimination function, and in which 
apparatus either the illegal duplication or illegal 
use of the forgery paper money or so obtained as a 
result of the illegal duplication can be effe— ively 
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prevented. Further, it is possible to implement an 
image forming apparatus which can limit to a ninimuro 
the influence of erroneous discrimination, thus 
limiting to a minimum the wastage of recording paper 
sheets or work time. 

[EMBODIMENTS IN TWELFTH ASPECT] 

The twelfth aspect of the present invention 

will be described. 

In general, images in general documents, 
picture patterns and so forth, other than the special 
document such as paper money, securities or so, 
are formed with the use of printing method such as the 
planographic or halftone methods described ab:ve. A 
halftone screen is formed of mesh having fixer 
intervals or pitch or spatial frequency. Accordingly, 
it can be said that the image printed part, formed as 
a result of printing with the use of a plate 'saving 
such a construction, has a fixed spatial frequency. 

In contrast to this, the above-mentioned 
special document is in general printed using the 
intaglio method as described above. Therefore, the 
same does not have such a fixed spatial frequency as 
that existing in the halftone printing and due to the 
processing in the printing process. 



The twelfth aspect of the present invention 
is based on a the concept in which, as a result of 
detecting of a fixed spatial frequency which should 
exist in documents, picture patterns and so forth 
other than the above-mentioned special document, it 
can be seen that likelihood that the corresponding 
original image conprises the above-mentioned special 
document is extremely small if the fixed spatial 
frequency is not detected. 

More concretely, in the twelfth -aspect of 
the present invention, in a region determined to 
comprise a halftone-dot region in a relevant original 
image, distances between peaks in density-variation 
waves are measured. Then, it is discriminated as to 
whether or not the original inage comprises the 
special document such as paper money by determining 
whether or not the above-mentioned inter-pea): 
distances are constant. 

A general construction in an image forming 
apparatus 15000 in an embodiment of the twelfrh aspect 
of -the present invention will be described. 

This image forming apparatus 15000 
comprises: halftone-dot region determination aeans 
(15105) for collecting pixel inage data units for a 
plurality of (vertical ) x (horizontal) f nxm (n and m 



respectively comprise arbitrary natural numbers) 
pixels so as to form a region thereof, this aeans then 
determining whether or not the thus obtained region 
-comprises a halftone-dot region in which the density 
"variation is repeated in a predetermined manner; 
spatial-frequency calculating means (15106) for 
obtaining the density-variation spatial frequency in 
the region which has been thus determined to comprise 
the halftone-dot region; and determination ceans 
(15107) for determining whether or not the thus 
obtained spatial frequency is constant throughout the 
region determined to comprise the halftone-dct region, 
the fact that this determination result does not 
comprise 'constant' causing this means to de-ermine 
that the relevant input image data corresponds to the 

special document. 

It is preferred that the above-men- ioned 
special document comprises paper money and/cr 

securities . 

The construction in this image forxing 
apparatus 15000 will be described further in detail 
with reference to FIG. 99. 

With reference to FIG. 99, the image forming 
apparatus 15000 comprises: scanner unit 15101 for 
reading an original image; image processing unit 15102 
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1 for performing shading correction processing, f 

correction processing, tone processing such as 
described above on the thus input image data (referred 
to as input image data, hereinafter) ; printer unit 

5 15103 for printing the thus image-processed input 

image data on a recording paper sheet; and special 
document determination unit 15104 which receives the 
input image data from the image processing unit 15102 
for determining whether or not the original image 

10 corresponds to the special document such as paper 
money, securities or so. 

The special document determination unit 
15104 comprises: halftone-dot region determination 
unit 15105 which acts as the above-mentioned halftone- 

15 dot region determination means: spatial-frequency 
calculating unit 15106 which acts as the above- 
mentioned spatial-frequency calculating means; and 
determination unit 15107 which acts as the above- 
mentioned determination means. 

20 With reference to FIG . 100 , the operation of 

the above-mentioned special document discrimination 
unit 15104 will be described. 

Receiving input image data input through the 
scanner unit 15101, the halftone-dot region 

25 determination unit 15105 determines in S15201 whether 



or not the received input image data comprises the 
halftone-dot region. Subsequently, the inpux image 
data which has been determined, as a result of the 
determination, to comprise the halftone-dot region is 
used as follows. In S15202, the spatial-frequency 
calculating unit 15106 collects the input icage data 
corresponding to a plurality of adjacent pixels and 
thus determined to comprise the halftone-dot region. 
Thereby, the halftone-dot pixel region image data is 
produced. The thus extracted halftone-dot pixel 
region image data is used in the spatial-frequency 
calculating unit 15106 to detect the density-variation 
inter-peak distances along the main scan direction in 
the relevant halftone-dot pixel region. Ther., in 
S15203, the spatial-frequency calculating ur.i~ 15106 
takes the statistics, along the sub-scan direction, of 
the thus detected inter-peak distances, on respective 
three main scan lines in this embodiment for example. 

Then, in S15204 , the determination unit 
15106, with reference to the thus obtained ir.ter-peak 
distance statistics, determines whether or n=z the 
inter-peak distances are constant throughout the 
relevant halftone-dot pixel region. The facrc that the 
inter-peak distances are constant substantially means 
that the spatial frequency is fixed. If the 



I 



determination result comprises 'constant', the 
determination unit 15106 outputs, in S15206, a non- 
special document signal indicating that 'the original 
image does not correspond to the special document - . 
If the determination result does not -comprise 
■constant', the determination unit 15106 outputs, in 
S15205, a special document signal indicating that 'the 
original image corresponds to the special document • . 

If the special document signal is "thus 
output, the printing processing for the relevant 
original image by means of the printer unit 15103 is 
stopped so that the forgery in the paper money, 
securities and so forth can be prevented. 

Next, with FIG. 101, the basic opera-ion of 
the above-mentioned halftone-dot region determination 
unit 15105 is described. 

In S15301, it is determined whether or not 
the pixel corresponding to the relevant image data 
comprises a pixel (simply referred to as a p-sak pixel, 
hereinafter) corresponding to the top peak cr bottom 
peak in the density-variation waveform in the relevant 
original image. This discrimination as to whether or 
not it is a peak pixel is implemented by comparing, in 
density values, the current pixel x such as described 
above with the plurality of peripheral pixels a, b, c 



and d as described above, as shown in FIG. 102. That 
is, the pixel x is determined to comprise the peak 
pixel either if the density in the pixel x is higher 
than that in every one of the other pixels a, b, -c and 
d or if the density in the pixel x is lower than that 
in every one of the other pixels a, b, c and d. 

Such determination of the peak pixels is 
carried out in this embodiment individually for each 
of the R, G, and B color image data units in the input 
image data. Then, an AND operation is performed on 
the three results. That is, only if determination for 
every one of the R, G and B respective colors is true, 
is the relevant pixel determined to comprise the peak 
pixel. If not , the pixel is determined not ~o 
comprise the peak pixel - 

Subsequently, block production processing is 
performed in S15302 on the plurality of pixels which 
have respectively undergone determination in S15301. 
In the block production processing in S15301, one 
block is produced as a. result of _ collecting (n-m) (9, 
in an example case) pixels constituting vertical * 
n-horizontal m (3-3, in the relevant example) region* 
A plurality of thus obtained blocks are then used in 
determining whether or -not each block in the entirety 
comprises the halftone-dot region.- In this 



determination as to whether or not each block 
comprises the halftone-dot region, the relevant block 
is determined to comprise the halftone-dot region if 
one or more peak pixels exist In the block, - 

In such determination result for every 
block, a case may be considered in which a relevant 
block is determined, looking only at -this block, not 
to comprise the halftone-dot region- However, the 
relevant block may be inherently determined to 
comprise the halftone-dot region with a wider view, 
that is, looking at a set of blocks including and 
surrounding the relevant block. 

In order to correct the determination 
delivered for the block which should be inherently 
determined to be included in the half tone-dot region 
but has been determined not to be, block correction 
processing is carried out in 515304 by means of the 
halftone-dot region determination unit 15105. This 
block correction processing is as described r-elow. In 
one example shown in FIG. 103, FIG, 103 shows (vertical 
2) x (horizontal 4), totaling 8 blocks produced by the 
block production processing such as mentioned above. 
Among them, the block G is taken as an object: of the 
block correction processing performed if necessary. 
Correction is made so that the relevant bloc> G is 
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determined to comprise the halftone-dot region if 
blocks, each having at least one peak pixel, are 
included with a number of blocks being more than a 
predetermined number (threshold value number) ±n the 8 
blocks A— H. -That is, even if S153 03 provides the 
determination result 'not a halftone-dot region 1 , the 
relevant result is changed. Thus, the result 
halftone-dot region 1 is given. 

Subsequently, in S153 05, the halftone-dot 
region determination unit 15105 executes region 
expansion processing. This region expansion 
processing is implemented as below for example. 
FIG . 104 shows (vertical 3 ) x (horizontal 4), tccaling 12 
blocks formed in S15303 as described above. Anong 
them, the block A is taken as the object of rhe region 
expansion processing if necessary. The blccK A is 
determined to belong to the halftone-dot region if at 
least one block exists in the relevant 12 biccks, 
which one block has been determined to comprise the 
halftone-dot region in a process prior to S15305 in 
the flowchart of FIG. 101, even if the relevar.- block A 
does not comprise a block which has been thus 
determined to comprise the halftone-dot regicn for 
example. 

Thus, the region expansion processing causes 



a plurality of blocks belonging to the half tone-dot 
region to be collected, thereby further larginr the 
halftone-dot region block being formed, 

^515202 in FIG. 100 is performed on the thus 
formed halftone-dot region block described abcve by 
means of the spatial-frequency calculating unit 15106, 

With reference to FIG. 105, -the main scan 
line direction inter-peak distance detecting artion in 
S15202 will be described. 

In FIG. 105, a variable indicates "ihe 
density value in input image data in each pixel for 
example. A variable C indicates the counted v^lue in 
a sign counting counter. A variable indicates a 
presently described differential value. 

First, in S157 01, the value in the ccunter 
is reset to 0. Then, in S15702, respective der-sity 
values D^, and D^ +2 for three pixels arranged in 

sequence and adjacent to one another in the relevant 
original image are used. Respective density-\"2.1ue 
differences between the adjacenz pixels, S~ (Dr^-D^) 
and s i+i= ( D i+2" D i+l^ are respectively obtained. Then, 
in S157 03, it is determined whether the respective 
signs of and agree or differ. As a result of 

the determination, if the respective signs differ, 
this means that the gradient in the density-variation 
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waveform in the original image change direction. That 
is, an upward slope is changed into a downward slope 
or a downward slope is changed into an upward slope. 
In other vords, the relevant region corresponds to a 
peak in the density-variation wave. 

The sign in the above-mentioned being 
•positive 1 means that the relevant density-vaxiation 
wave gradient is 'positive 1 . The sigh in the above- 
mentioned S^ being 'negative' means that the relevant 
density-variation wava gradient is 'negative'. 

If the result in S15703 comprises Y2S, that 
is, signs do not change in S i and S i+1 , since a peak 
in the density variation has not yet been arrived at, 
the value in C is incremented by one in S15704- 
Simultaneously , the i value is incremented by 1 in 
S15704. Every time the i value is incremented one by 
one, the pixels respectively corresponding to density 
values and D i+2 are shifted one by one to 

the subsequent pixels in S15702 and S15703. 
Accordingly, the C value which is thus incremented 
corresponds to the number of pixels, density values of 
which pixels are used during this time. 

Thus, the C value is incremented un*il the 
density wave gradient changes, the number of zhe 
pixels processed curing the relevant interval being 
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thus counted. 

If the result in S15703 is NOS, that is, the 
signs change between and S^ lf then since it is the 
state where the peak in the density ^variation is 
5 arrived at, the number of pixels thus counted as the C 

value is taken as the inter-peak distance. 

Then, the C value is again reset to 0 in 
.S15701 and the counting of the number of pixels lying 
between peaks in the relevant density-variation wave 
10 is started similarly to the above described process. 

In the case where the inter-peak distance is 
thus calculated, the initially obtained C val^e in the 
processing shown in FIG. 105 should be removed from the 
discrimination as to 'whether cr not to comprise the 
15 special document 1 . This is because it is 

indeterminate whether or not C is initially reset to 0 
in S15701 at precisely a peak pixel position. 

Further, the embodiments in the present 
invention are not necessarily limited to the above- 
20 mentioned respective embodiments. Variations and 

modifications of the present invention are possible 
without departing from the scope of 

the claims of the present invention. All these are 
included in the scope of the present invention. 
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This application was divided from GB 94 05048.1 
which claims the following: 

An original -die crimination system for 
determining whether or not an original image is identical 
to a predetermined reference image in response to data 
concerning said original image being input, co mp rising: 

means for detecting a specific hue or a specific 
colour in the original image and providing data thereof ; 

wherein the determination is made by counting a 
number of data, corresponding to the specific colour or 
the specific hue associated with said reference image, 
from among data in a predetermined region of said original 
image . 



- 333 - 
CLAIMS 



1. An original-discrimination system for 
determining whether or not an original image is identical 
to a predetermined reference image in response to data 
5 concerning said original image being input, characterised 
in that : 

the determination is made by detecting the width 
of a line and the number of lines having a predetermined 
width, said lines being included in said original image. 

1° 2. An image forming apparatus incorporating the 

original-discrimination system according to claim 1. 

3. An original -discrimination system for 
determining whether or not an original image is identical 
to a predetermined reference image in response to data 
15 concerning said original image being input, characterised 
in that: 

the determination is made by detecting the | 
distances between a plurality of lines included* in said 
original image, 

2 0 4. An image forming apparatus incorporating the 

original-discrimination system according to claim 3. 

5. An original discrimination system 
constructed and arranged to operate substantially as 
hereinbefore described with reference to and as 

25 illustrated in the accompanying drawings. 

6. An image forming apparatus constructed and 
arranged to operate subs tantially as hereinbefore 
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deBfed with reference to and as illustrated in the 
accLying drawings. 

7. A duplicator constructed and arranged to 
opt substantially as hereinbefore described with 
T-Jce to and as illustrated in the accompanying 

I 

die. 
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